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THE SAN JOSE SCALE AND ITS CONTROL. 


sy A. L. QUAINTANCE, 


In Charge of Deciduous Fruit Insect Investigations. 


CHARACTER OF INJURY. 


The San Jose or Chinese scale? infests practically all portions of 
its host plants that are above ground—the trunk, limbs, and 
branches—and when abundant it may occur on the leaves and fruit. 
Injury results from the extraction, by the scale insects, of the juices 
of the plant. At first this merely checks growth, but as the insects 
increase in number the speedy killing of the branches and twigs 
follows, resulting finally in the death of the plants. In addition to 
the extraction, by the scales, of sap as food, the puncturing of the 
bark by the slender sucking mouth parts results in a diseased and 
often pitted condition; the inner bark, or cambium, shows a reddish 
discoloration, as exposed in cutting with a knife, and the bark itself 
may crack, in stone fruits exuding drops or masses of gum. A 
reddening effect is also much in evidence as red rings around the 
scales on the bark, especially of the apple and pear, and on the 
fruits of these plants, though not characteristic of any one scale 
species. 

On peach the scales have a tendency to infest to a greater extent 
the older limbs and branches than the newer growth, such as the wood 
1 year old. On apple and pear the terminal twigs are quite gen- 
erally infested, and many of the young may find their way to the 
fruit, settling principally in the calyx and stem cavities. Most 
varieties of fruit trees and plants infested from the nursery perhaps 
never reach fruiting condition unless treatment be given them. 
Peach trees will usually be killed in two or three seasons, while pear 
or apple trees will maintain a feeble existence much longer. 





1 Reprint. Original issue appeared March 30, 1915. 
2 Aspidiotus perniciosus Comstock; order Hemiptera, suborder Homoptera, family Coccide. 
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This insect, on account of its great similarity to certain other spe- 
cies of scale insects, may not be positively determined except by 
specialists. The occurrence of diseased and dying branches showing 
severe scale infestation furnishes strong presumptive evidence of the 
presence of this pest, but specimens of infested twigs should be 
promptly submitted to a qualified person for examination. 

The appearance of a three-year-old peach tree, presumably infested 
from the nursery, is shown in figure 1. The principal limbs have 
already been killed, although new shoots have developed. A tree 
in this condition generally may be saved by thoroughly pruning out 


Fia.1.—Appearance of 3-year-old peach tree badly injured by the San Jose scale, thelarger branches having 
been killed. (Author’s illustration.) 


the dead and badly injured wood and subsequently effecting the con- 
trol of the scale by spraying. The condition of this tree a year later 
is shown in figure 2, indicating the recovery following pruning and 
spraying. Figure 3 illustrates a badly infested six to seven year 
old peach orchard, the original infestation of which came from an 
adjacent orchard. Even in the case of peach trees so badly infested 
as these it is very probable that dehorning and thorough spraying 
would bring the trees into condition again. Itis a matter of judgment, 
however, whether trees so seriously injured should not. be removed. 
The character of injury to an apple orchard, in which the trees 
were infested from outside sources four or five years earlier, is shown 
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in figure 4. Although many of the limbs and branches are injured 
or killed, such trees may be saved and brought into vigorous condi- 
tion by thorough pruning and by insuring the control of the insect 
in the future. 

THE INSECT DESCRIBED. 


The mature San Jose scale is small, grayish in color, circular in 
outline, somewhat convex, and with a nipple-like prominence in the 
center. The female scale is about 1 millimeter in diameter (about the 


Fic. 2.—Appearance of peach tree shown in figure 1, one year later. The dead 
and injured wood was thoroughly pruned out and the San Jose scale controlled 
by spraying. (Original.) 


size of a pinhead); the male scale is much smaller and elongate. (See 
figs. 5 and 6.) The insect proper is beneath the so-called scale, this 
being simply a waxy covering secreted by the soft, helpless, yellow 
“louse” for its own protection. Where trees and plants are but slightly 
infested its presence is not readily detected by the casual observer, 
but in the case of severe infestation (see fig. 6) the bark of the tree 
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and limbs will present an ash-gray appearance, and on closer exami- 
nation will be found thoroughly incrusted with the scales, which, 
when scraped with a knife, will produce a yellowish, oily fluid. 


Fic. 3.—Appearance during summer of peach tree 6 to 7 years old badly injured by the San Jose 
scale. (Original.) 
When the scales are abundant on the tree the foliage also will be 
thoroughly infested, giving it a spotted and diseased appearance 
readily observable some feet away. 





THE SAN JOSE SCALE AND ITS CONTROL. 


NATURAL HISTORY AND HABITS. 


The San Jose scale passes the winter in an immature condition 
fixed to the bark of the host plant, the small dark-gray or blackish 
scales being just discernible with the unaided eye. In early spring, 
with the ascent of the tree’s sap, the growth of the scale begins, 
and early in April, in the latitude of Washington, D. C., the small, 
two-winged, active males issue from the male scales. After mating 
with the females the males die. The females continue to grow and 
in about a month begin the production of living young—minute, 


Fic. 4.—Appearance of apple orchard badly infested by the San Jose scale; many of the limbs and branches 
have been killed. (Author’s illustration.) 


yellow, oval creatures—which by very close observation may be dis- 
tinguished without the aid of a hand lens, crawling here and there on 
the infested plants in an effort to find a suitable place for settlement. 
The young insect is active for some hours, but soon settles, pushes 
its slender, threadlike beak into the plant, and begins to feed by suck- 
ing out the sap. After this there is no further movement from place 
to place, and the waxy covering, which often begins to develop before 
the insect has settled, soon covers it completely. 

In about 12 days the insects molt, and from this time on the male 
and female scales may be readily distinguished. From 8 to 10 days 
later the males change to pup, and in from 24 to 26 days from birth 
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Fia. 5.—San Josescale: a, Adult female scale; b, male scale; c, young scales; d, larva just hatched; d’,same, 
much enlarged; e, scale removed, showing body of female beneath; /, body of female insect, more enlarged ; 
g, adult male of the San Jose seale. (Original.) 
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the adult males emerge and fecundate the females, which in turn 
reach maturity and begin the production of young in from 33 to 40 
days from birth. An individual female may give birth, on the 
seasonal average, to about 400 young, and as the life cycle of the fe- 
male covers but a few weeks there may be several generations a year, 
the number varying according to latitude. The progeny from one 
parent during the season have been estimated at 1,608,040,200 
females. It is thus easy to understand how the insect can so quickly 
destroy the plants infested and why prompt remedial measures are 
sonecessary. With the approach of the cool weather of fall, breeding 


Fia. 6.—Enlarged view ofa group of San Jose scales. (Original.) 


gradually ceases and the scales in all stages enter hibernation. Most 
of the older and also most of the younger individuals perish during 
the winter, the survivors being those about one-third or one-half 
grown, as stated. 


MEANS OF DISTRIBUTION. 


The San Jose scale is distributed from one region to another prin- 
cipally on nursery stock, scions, or budding and grafting material. 
The danger of its dissemination in this way is fully realized, and laws 
are in force in the majority of States requiring the inspection of 
nurseries and the destruction of infested stock. Traffic in nursery 
produce is permissible only under the certificate of an official ento- 
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mologist or inspector that the stock is free from the scale. In addi- 
tion to the actual inspection of nurseries, further safeguard is fur- 
nished by the practice of most nurserymen (compulsory in some 
States) of fumigating the plants, before distribution, with hydro- 
cyanic-acid gas. 

After the insect once becomes established in a locality its spread is 
accomplished by various agencies. As explained under the natural 
history of the insect, it is capable of movement only during a short 
period after birth. During this crawling stage the insects are able 
to pass from tree to tree where the limbs are in contact, but it is 


Fic. 7.—Appearance of apples infested with the San Jose scale. (Original. ) 


by agencies independent of itself that it is principally distributed. 
Prominent among these factors are birds, which may alight upon 
infested trees, where the young insects may crawl upon their feet 
and be subsequently deposited in other trees, sometimes at distances 
quite remote. It is probable that the young are blown by strong 
winds from tree to tree; and they are carried by insects, such as 
grasshoppers, ladybird beetles, ants, etc. The crawling ‘‘lice” may 
be transported considerable distances on the clothing of man, on 
vehicles, or on horses or other live stock which may be in orchards 


for any purpose. 
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The suggestion that the insect may be disseminated by means of 
scale-infested fruit (see fig. 7) has been frequently made, but it is 
the consensus of opinion among American entomologists that this 
danger is negligible. 







FOOD PLANTS. 











The San Jose scale infests practically all deciduous fruit trees, such 
as apple, pear, peach, plum, etc., and also many ornamental and 
shade trees. It is, however, seriously destructive to a much smaller 
number than that upon which it may actually maintain its existence. 
The following list of food plants, as compiled by Dr. W. E. Britton,' 
includes those that are commonly or badly infested: 







Acacia sp. Lintner, Felt, N. Y.; Alwood, Va. 

Akebia sp. Felt, N. Y. 

Akebia quinata Decaisne. Alwood, Va. 

Shad-bush (Amelanchier canadensis Medic.), Juneberry, and other species. Britton, 
Koehler, Conn.; Alwood, Va. 

Citrus trifoliata Linn. Scott, Ga.; Alwood, Va.; Gossard, Fla. 

Cornus alba Linn. var. sibirica Lodd. Britton, Conn. 

Cornus baileyi Coult. & Evans. Gould (in N. Y.). 

Cornus sanguinea Linn. Britton, Conn. 

Cotoneaster sp.? Britton, Conn.; Lintner, Felt, N. Y.; Card, R. I. 

Cotoneaster vulgaris Lindl. Alwood, Va. 

Hawthorn (Crategus sp.). Britton, Conn.; Lintner, Felt, N. Y.; Alwood, Va.; 
Smith, N. J. 

Crategus cordata Soland. Koehler, Conn. 

English hawthorn (Crategus oryacantha Linn.). Britton, Koehler, Conn. 

Cratxgus coccinea Linn. Koehler, Conn. 

vategus crus-galli Linn. Koehler, Conn. 

Common quince (Cydonia vulgaris Pers.). Britton, Conn.; Lintner, N. Y.; Alwood, 
Va. 

Japanese or flowering quince (Cydonia japonica Pers.). Britton, Koehler, Conn.; 
Lintner, N. Y.; Alwood, Va.; Johnson, Md. 

European purple-leaved beech (Fagus sylvatica Linn. var. purpurea Ait.). Smith, N. J. 

Japanese walnut (Juglans sieboldiana Maxim). Britton, Conn.; Alwood, Va.; Sher- 
man, N. C.; Smith, N. J. 

Common privet (Ligustrum vulgare Linn.). Alwood, Va. 

Poplar (Populus sp.). Britton, Conn.; Smith, N.J.; Sanderson, Del.; Felt, N. Y. 

Carolina poplar (Populus deltoides Marsh). Britton, Conn.; Rolfs & Quaintance, 
Fla.; Alwood, Va. 

Lombardy poplar (Populus nigra Linn. var. italica Du Roi). Britton, Koehler, Conn.; 
Rolfs & Quaintance, Fla.; Alwood, Va. 

Almond (Prunus amygdalus Stokes). Lintner, N. Y.; Alwood, Va. 

Apricot (Prunus armeniaca Linn.). “antner, Felt, N. Y.; Alwood, Va.; Smith, N. J. 

Sweet cherry (Prunus avium Linn Britton, Conn.; Lintner, Felt, N. Y.; Alwood, 
Va.; Smith, N. J.; Cockerell, N. Mex. 

Prunus pumila Linn. Koehler, Conn. 

Sand cherry (Prunus pumila var. besseyi Waugh). Alwood, Va. 

Purple-leaved plum (Prunus cerasifera Ehrh. var. atropurpurea Dipp. (P. pissardi). 
Britton, Conn.; Felt, N. Y. 






















1 Britton, W. E. List of hardy trees, shrubs, and vines commonly or badly infested [by the San Jose 
scale]. Conn. Agr. Expt. Sta., Rpt. for 1902, pt. II., 2d Rpt. State Entomologist, p. 132-138. 1903. 
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European plum (Prunus domestica Linn.). Britton, Conn.; Alwood, Va. 

Wild goose plum (Prunus hortulana Bailey). Alwood, Va. 

Flowering almond (Prunus japonica Thunb.). Britton, Conn.; Felt, N. Y. 

Beach plum (Prunus maritima Waugh). Koehler, Britton, Conn. 

Peach (Prunus persica Sieb. & Zucc.). Britton, Koehler, Conn.; Lintner, Felt, N. Y.; 
Alwood, Va.; Cockerell, N. Mex. 

Japanese plum (Prunus triflora Roxbg.). Britton, Koehler, Conn.; Alwood, Va. 

Prunus serotina Ehrh. Koehler, Conn. 

Chokecherry (Prunus virginiana Linn.). Koehler, Conn. 

Hop tree (Pielea trifoliata Linn.). Fernald, Mass. 

Pear (Pyrus communis Linn.). Britton, Koehler, Conn.; Lintner, Felt, N. Y.; 
Alwood, Va.; Cockerell, N. Mex. 

Sand pear, including Kieffer (Pyrus sinensis Lindl.). Alwood, Va. 

Pyrus baccata Linn. Koehler, Conn. 

Apple (Pyrus malus Linn.). Britton, Koehler, Conn.; Lintner, Felt, N. Y.; Alwood, 
Va.; Doten, Nev.; Cockerell, N. Mex. 

Crab apple (Pyrus sp.). Britton, Conn. 

Gooseberry (Ribes oxyacanthoides Linn.). Britton, Conn.; Lintner, Felt, N. Y.; 
Alwood, Va.; Troop, Ind. 

Missouri or flowering currant (Ribes aureuwm Pursh.). Lintner, N.Y. 

Currant (Ribes rubrum Linn.). Britton, Conn.; Lintner, Felt, N. Y. 

Black currant (Ribes nigrum Linn.). Alwood, Va. 

Rosasp. Britton, Conn.; Lintner, N. Y.; Alwood, Va.; Cockerell, N. Mex.; Burgess, 
Ohio; Troop, Ind.; Gould, Md.; Scott, Ga. 

Rosa carolina Linn. Koehler, Conn. 

Rosa lucida Ehrh. Koehler, Conn. 

Rosa virginiana Mill. Koehler, Conn. 

Rosa rugosa Thunb. Britton, Koehler, Conn. 

Willow (Salix sp.). Britton, Conn.; Felt, N. Y.; Sanderson, Del. 

Salix lucida Muhl. Koehler, Conn. 

Laurel-leaved willow (Salix pentandra Linn.). Lintner, N. Y.; Alwood, Va. 

Saliz vitellina Linn. Koehler, Conn. 

Weeping willow (Salix babylonica Linn.). Lintner, N. Y.; Alwood, Va. 

Salix humilis Marsh. Koehler, Conn. 

Salix incana Schrank. Koehler, Conn. 

Mountain ash (Sorbus sp.). Felt, N. Y.; Hunter, Kans. 

American mountain ash (Sorbus americana Marsh). Britton, Koehler, Conn.; Alwood, 
Va. 

European mountain ash (Sorbus aucuparia Linn.). Britton, Koehler, Conn. 

Black chokeberry (Sorbus melanocarpa C. Koch [Aronia nigra Koehne]). Koehler, 
Conn. 

Snowberry (Symphoricarpos racemosus Michx.). Felt, N. Y.; Smith, N. J. 

Common lilac (Syringa vulgaris Linn.). Burgess, Ohio; commissioner of agriculture, 
N. Y.; Troop, Ind.; Alwood, Va. 

Persian lilac (Syringa persica Linn.). Britton, Conn. 

Basswood, linden (Tilia sp.). Britton, Conn.; Lintner, commissioner of agriculture, 
N. Y. 

American linden or basswood (Tilia americana Linn.). Britton, Conn.; Alwood, Va. 

Osage orange (Toxylon pomiferum Raf.). Britton, Conn.; Lintner, Felt, N. Y.; 
Alwood, Va. 

Elm (Ulmus sp.). Lintner, N. Y.; Webster, Ohio; Troop, Ind. 

American elm (Ulmus americana Linn.). Britton, Koehler, Conn.; Alwood, Va. 

English or European elm (Ulmus campestris Smith). Britton, Conn.; Felt, N. Y.; 


Smith, N. J. 
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This list might be materially extended by recording those plants 
upon which the insect has at various times been taken but to which 
it is not especially injurious. The fears earlier expressed that the 
scale would eventually seriously infest our native forest growth have 
not been borne out, and in effect it requires treatment only on fruit 
trees, bush fruits, and ornamental trees and plants. 


NATURAL ENEMIES. 


The San Jose scale is subject to attack by numerous predaceous 


and parasitic enemies, which render important service in its control. 


Practically, however, the combined influence of these several agen- 


Fic. 8.—The pitiful ladybird: a, Beetle; 6, larva; c, pupa; d, blossom end of pear, showing scales with 
larvee of ladybird feeding on them, and pup ofladybird attached within the calyx. All greatly enlarged. 
(From Howard and Marlatt.) 


cies is not sufficient to make up for the enormous reproductive 
‘apacity of this insect. To preserve the plants from destruction, its 
control must be accomplished by artificial means, such as the use of 
sprays. 

Among the more common predaceous insects which are observed 
feeding on the scale is the so-called pitiful ladybird,' illustrated in 
figure 8. This very small, convex, black beetle may generally be 
found by any observant person on scale-infested trees. 

Another species that feeds very commonly on this and other scale 
insects is the twice-stabbed ladybird.? This is a very near relative 


1(Pentilia) Microweisea misella Lec, 2 Chilocorus bivulnerus Muls, 
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and almost identical in appearance with the Asiatic ladybird ' (fig. 9), 
which was introduced into this country from China through the 
activities of Mr. C. L. Marlatt, of the Bureau of Entomology, in the 
hope that its introduction would result in the control of this insect. 
The Asiatic ladybird, however, unfortunately proved to be subject 
to certain native parasites, while the necessity of spraying for the 
scale destroyed its food supply to such an extent that it was unable 
to maintain its existence. 


Fic. 9.—The Asiatic ladybird, almost identical with the twice-stabbed ladybird, predatory on the San 
Jose seale: a, Second-stage larva; 6, cast skin of same; c, full-grown larva; d, method of pupation, the 
pupa being retained in the split larval skin; e, newly emerged adult not yet colored; /, fuHy colored 
and perfect adult. Allenlarged to the same scale, (From Marlatt.) 


In addition to the enemies just mentioned, there are certain very 
minute, four-winged flies (see fig. 10) belonging to the parasitic 
Hymenoptera, which are true parasites of scale insects. These place 
their eggs beneath the scales, some species attacking the scale insect 
while others attack the eggs. The resulting grubs kill the insect or 
devour the eggs. When the parasite has become fully developed it 
escapes through a small, round hole which it gnaws through the 
scale. Parasitism of the San Jose scale by these insects can be 
determined by inclosing in a glass vial a badly infested twig, for 
in the course of a few days the minute flies, if present, will begin to 
emerge. Dr. L.O. Howard and Mr. R. A. Cushman have prepared the 





1 Chilocorus similis Rossi, 
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following list of parasites which have been reared from the San Jose 
scale: Aphelinus fuscipennis How., Aphelinus mytilaspidis LeB.., 
Aphelinus diaspidis How., Aspidiotiphagus citrinus (Craw) (fig. 10), 
Anaphes gracilis How., Physcus varicornis How., Prospaltella aurantii 
How., Prospaltella perniciosi Tower, Prospaltella fasciativentris Gir., 
Ablerus clisiocampae Ashm., Rhopoideus citrinus How., Perissopterus 
pulchellus How., Arrhenophagus chionaspidis Auriv., Anagrus spiritus 
Gir., Signiphora nigrita Ashm., Coccophagus immaculatus How., Coc- 
cophagus lecanii Fitch, and Microterys sp. 

While the benefits arising from the work of these parasites are un- 
doubtedly great, the percentage of control of the scale thus accom- 
plished varies greatly with the locality and the time of year, and from 
season to season. The highest percentage of parasitism thus far 
observed, and far in excess of the average, is 90. The remaining 




















Greatly enlarged. 







F1G. 10.—Aspidiotiphagus citrinus, a hymenopterous parasite of the San Jose scale. 
(From Howard.) 





10 per cent of healthy scales would suffice for reproduction of the 
scale in injurious numbers. It is, therefore, readily seen that, even 
with this high percentage of parasitism, the control of the scale by 
these agencies can not be depended upon. 

Considerable attention has been given to the subject of fungous 
diseases of the San Jose scale, and numerous attempts conducted in 
a thoroughly scientific manner, notably by Prof. P. H. Rolfs, director 
of the Florida Agricultural Experiment Station, have been made to 
utilize one of these parasitic plants in the control of the insect. The 
fungus in question, Sphaerostilbe coccophila, is cosmopolitan in its 
distribution, infesting many armored scale insects,' and in Florida 
and the territory adjacent to the Gulf it is quite generally present 
on scales in orchards and on shade and forest trees. Its abundance 
and effectiveness, however, depend upon certain weather conditions, 
and therefore vary considerably. 

















1 Subfamily Diaspine. 
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CONTROL MEASURES. 


As has been already stated, the San Jose scale, in the absence of 
proper treatment, will quickly bring about the death of many plants 
of economic importance. Its discovery, therefore, whether in orchards 
or on prized fruit trees and other plants in the yard, should call for 
prompt steps toward its control. It has been amply demonstrated 
that the scale may be very successfully controlled, and practically its 
presence merely requires one thorough treatment during the dormant 
period each year. On account of the general distribution of the pest 
extermination measures are, in most cases, out of the question. 

Complaint sometimes comes from orchardists who have the scale 
to contend with that the control of the insect is neglected by their 
neighbors, and they believe this neglect adds materially to their own 
work. Undoubtedly the scale will spread from orchard to orchard, 
but thorough annual sprayings will prevent important injury irre- 
spective of neglect in adjacent orchai ‘is. 

Where plants are thoroughly incrusted, with consequent death of 
branches and stunting of growth, it will generally be advisable to dig 
out the trees at once and replace with new ones. Before spraying 
infested trees the dead and weakened wood should be pruned out, 
which will simplify the work of spraying and will hasten the forma- 
tion of new, sound wood. 


THE WASHES IN USE AGAINST THE SAN JOSE SCALE. 


There are several scale washes which may be employed in the con- 
trol of the insect, and the one should be selected which can be most 
conveniently used and which is economical under the circumstances. 
Thus, for spraying on a large scale, the orchardists could properly 
afford expenditures for the construction of cooking outfits for lime- 
sulphur wash which would not be justified where only a few trees 
were involved. For a few plants it would be better to use some one 
of the prepared washes put up by manufacturers. In fact, many 
large orchardists prefer to use sprays of this class in preference to 
making the washes at home. The possibility of injury to the trees 
trom the sprays must also be borne in mind. All treatments, if pos- 
sible, should be made during the dormant period (that is to say, in 
late fall or early spring, or even during the winter in mild climates), 
since at this time washes may be applied at much greater strengths 
than when the trees are in foliage. The aim is to use the wash about 
as strong as the tree will stand, thereby securing the maximum kill- 
ing effect upon the insects. Used in this way the washes of the 
petroleum or kerosene series are most likely to cause injury to the 
fruit buds and tender twigs, and the lime-sulphur washes least likely 
to do so. Fish-oil soap sprays as recommended for dormant trees 
are comparatively safe, though reports are at hand of injury to 
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fruit buds, especially from fall applications. Stone fruits, such as 
peach, plum, etc., are more susceptible to injury from sprays than 
apple and pear, and on the former the lime-sulphur sprays should 
always be used. Petroleum and miscible oils are more frequently 
used on apple and pear, and owing to their spreading and penetrating 
qualities are perhaps more effective in destroying the scales on the 
terminal twigs, which are infested to a greater extent in the case of 
these fruits. The several sprays in use may be considered under the 
following headings: (1) Lime-sulphur wash series; (2) petroleum-oil 
series (including miscible oils), and (3) soap washes. 


LIME-SULPHUR WASH SERIES. 


For several years the cooked lime-sulphur wash was the main 
reliance in the control of the scale. It is made according to the 
following formula: 
Stati oso onc notte cs canoe Sa eee be 20 
Sualouor (oust or flawera): 2 5. s...0c. sw. oo02 os dG va seacesoncas do...... 35 
WERECEE CO SIRI os asa oa sigan = sre eg cea ent Snialerade Same oe gallons.. 50 

Heat in a cooking barrel or vessel about one-third of the total 
quantity of water required. When the water is hot add all the lime 
and at once add all the sulphur, which previously should have been 
made into a thick paste with water. After the lime has slaked, about 
another third of the water should be added, preferably hot, and the 
cooking should be continued for one hour, when the final dilution may 
be made, using either hot or cold water, as is most convenient. The 
boiling due to the slaking of the lime thoroughly mixes the ingre- 
dients at the start, but subsequent stirring is necessary if the wash is 
cooked by direct heat in kettles. If cooked by steam, no stirring 
will be necessary. After the wash has been prepared it must be well 
strained as it is being run into the spray tank. It may be cooked in 
large kettles, or preferably by steam in barrels or tanks. This wash 
should be applied promptly after preparation, since, as made by this 
formula, there is crystallization of the sulphur and hardening of the 
sediment upon cooling. Probably comparatively few fruit growers at 
the present time prepare the wash according to this old method, but 
employ the commercial or homemade concentrate. 


CoMMERCIAL LimEe-SULPHUR CONCENTRATES. 


The inconvenience experienced in preparing the lime-sulphur wash 
according to the foregoing formula by cooking with steam or in open 
kettles at home has been one of the principal objections to this 
spray. Manufacturers have, therefore, put on the market concen- 
trated solutions of lime-sulphur which ‘have only to be diluted with 
water for use. These commercial washes, if used at proper strength, 
have proved to be quite as satisfactory in controlling the scale as 
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the old-formula lime-sulphur wash, and, although somewhat more 
expensive, have been adopted by many of the commercial orchardists 
in preference to the 20-15-50” formula. They are especially useful 

“for the smaller orchardists whose interests do not warrant the con- 
struction of a cooking plant. 


HoMEMADE Lime-SULPHUR CONCENTRATES. 


The question of the preparation at home of concentrated lime- 
sulphur solutions which will not crystallize upon cooling, thus dupli- 
cating the commercial product, has been investigated by the Bureau 
of Entomology, as well as by numerous experiment station entomolo- 
gists, notably by Profs. Stewart, Cordley, Parrott, and others. It 
has been demonstrated that it is practicable for orchardists to pre- 
pare concentrated stock solutions of lime-sulphur wash for immediate 
or later use, and many orchardists employ this plan. The necessary 
details for the preparation at home of lime-sulphur concentrates are 
given below. 


DIRECTIONS FOR PREPARATION OF LIME-SULPHUR CONCENTRATES. 


The so-called 50-100-50 formula, composed of 50 pounds of lime, 
100 pounds of sulphur, and water to make 50 gallons, has been 
generally recommended for the preparation of a homemade con- 


centrated lime-sulphur solution. Some advise the use of five or six 
pounds of sulphur more than above stated in order to have a slight 
excess of this ingredient over the lime. The method of preparation 
is to boil together in the necessary water the respective ingredients 
for from 50 minutes to an hour. A good grade of fresh stone lime 
containing not less than 90 per cent of calcium oxid is necessary for 
the best results. Hydrated lime is sometimes used, but it is necessary 
to use a good grade and at least 20 per cent more of this form of lime 
is required, as it contains a high percentage of moisture. 

Place enough water in the cooking vessel to finish with 50 gallons 
of the solution; bring the water to the boiling point, then put in the 
lime and immediately add the sulphur. If the plant is equipped 
with an agitator, this should be started with the addition of lime and 
sulphur. If there is no mechanical agitator, the mixture must be 
stirred vigorously by hand until the lime is slaked, and necessary 
agitation must be given throughout the time of cooking. If the 
solution is to be put in barrels without filtering, it should be drawn 
off as soon as the period of cooking is completed, and allowed to run 
through a 30-mesh strainer into the barrels. The agitation should 
be continued while the solution is being drawn off so that there will 
be an equal distribution of the sludge in the different storage recep- 
tacles. 
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The density of the concentrate, made according to the formula 
50-100-50, has varied, in the experience of the Bureau of Entomology, 
from 24 to 28 degrees Baumé, and theoretically should be 26° by this 
scale. It is quite desirable for economy in storage space to prepare 
as highly concentrated a solution as possible. This can be done with 
reduced quantity of water after the following formula, which will 
give a solution of a density of from 32 to 34 degrees Baumé. 













MMR GIONE SNRs oo cu bac ace ace he ceaatee odueta wake pounds.. 80 
Commmmeneiar Grane AUNTIE ~~... 1566. woos cece gtaagese ad do.... 160 
Water to make, of the finished product.................-.- gallons.. 50 






While this formula gives about 50 per cent in volume of sludge, | 
after allowing the solution to settle for 24 hours, there is only about 






5 to 10 per cent in volume of insoluble material, which would be 
removed in the straining process. This volume of sludge will not be 
objectionable in spraying, provided the insoluble material has been 
properly strained out. 
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HANDLING STORAGE. 









It is very desirable in most cases to make up a supply of lime-sulphur 
solution during the winter or early spring, before spraying operations 
begin. It is quite feasible to do this, as the solution can be kept a year 
or more when properly stored. It should be placed in barrels or other 
tight receptacles and carefully stoppered so as to exclude the air as 
much as possible, as this slowly causes the wash to deteriorate. The 
barrels or other container should be completely filled, so that there will 
be little or no air space above the surface of the liquid. In the prepa- 
ration of the lime-sulphur concentrate at home the disposition of the 
sludge is a question of practical importance. Commercial manufac- 
turing plants are usually supplied with a filter press by means of 
which the wash, as it comes from the cooking tank, is filtered, freeing 
it from sludge and sediment.- There seems, however, to be no objec- 
tion to storing the solution without removal of sludge, though the 
sediment should be strained out as already stated. 

Lime-sulphur solution should not be allowed to freeze, as this 
greatly reduces its strength. It does not freeze easily, however, and 
the temperature at which it freezes varies with its strength; the 
stronger the solution, the less easily it is frozen. It will stand a con- 
siderably lower temperature without freezing than will water. 



















COOKING PLANTS. 









Lime-sulphur concentrate may be made by orchardists with very 
simple appliances, such as a large kettle suspended on a pole or raised 
from the ground on loose stones. One or two such kettles embedded 
in masonry would be more convenient, however, and would permit the 
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development of necessary facilities for water supply. (See fig. 11.) 
Ordinary feed cookers or jacketed kettles are also very satisfactory. 
Small steam boilers of a few horsepower capacity serve especially well 
for a medium-sized orchard. 

Where the amount of concentrate to be made is considerable, as for 
a large orchard or for the fruit growers of a neighborhood, it will pay 
to construct a more elaborate cooking plant. A convenient outfit is 
shown in figure 12. In the construction of these plants careful atten- 
tion should be given to the arrangement of the cooking vessel, the 
water supply, and the arrangement for drawing off the cooked wash. A 
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Fig. 11.—Lime-sulphur cooking outfit for preparing wash for small to medium sized orchards. Prepared 
by E. W. Scott. (Original.) 

12-horsepower boiler will furnish sufficient steam for a cooker of 300 
gallons capacity. However, if a steam engine is to be used for run- 
ning the agitator, a somewhat larger boiler will be necessary. The 
cooking vessel may be either of wood or iron, though an iron vessel is 
usually more satisfactory owing to the difficulty in preventing leakage 
of wooden vessels. If the cooking vessel is not provided with a pump 
it should be so elevated that the cooked concentrate may be drawn off 
by gravity into a settling tank or storage vessels. Vinegar barrels, or 
barrels which have been used for acids, should not be employed in 
storing the solution, as the acid breaks down the concentrate. Kero- 
sene oil barrels and whisky barrels are used to a large extent. 
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DILUTION. 


It is very important to test with a hydrometer the strength of all 
lime-sulphur solutions prepared, to determine the proper amount of 
the concentrate that should be used for a given quantity of water. 
There are two kinds of these hydrometers, one with the Baumé scale 
and the other with the specific gravity scale, and hydrometers may be 
purchased which have both scales on the same instrument. The 
Baumé scale hydrometer is most commonly used. The clear solution 
at a temperature of about 60° F. should be used for the testing. _ If, 
however, the sludge has not been filtered out, the contents of the bar- 
rel or other container should be thoroughly stirred before the required 
amount for testing is taken out. 

Below is given a table (Table I) from which can be determined the 
amount of dilution for concentrates for each degree Baumé from 20 to 
36, and the corresponding specific-gravity reading. Figure 13 illus- 
trates the kind of hydrometers to be used in testing lime-sulphur 
concentrates. 


TaBLE !.—Dilution table for concentrated lime-sulphur solutions. 


Number gallons concentrated || | Number gallons concentrated 
lime-sulphur to make 50 || | | lime-sulphur to make 50 
gallons spray solution. | gallons spray solution. 


| 
Specific ” || Degrees | Specific r 
ws Winter or dormant || call tee Winter or dormant 
gravity. | strength. Baumé. | gravity. | strength. 
tae —— od or foliage | 
strength. | san Jose | Blister | aa | San Jose | Blister 
scale, mite. scale. mite. 


5} 
54 
6 
64 
6h 
6 


eo 
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In spraying for the San Jose scale and the pear-leaf blister mite 
about 5 per cent more of the solution should be used than the table 
of dilutions indicates, if the sludge has not been filtered out. Insum- 
mer spraying, however, no allowance for sludge is necessary, as a large 
percentage of this is composed of finely divided sulphur, which is of 
value. 


Lime-SutpHuUR WASHES FOR SUMMER SPRAYING OF THE SAN JOSE SCALE. 


Thelime-sulphur washes discussed on the preceding pages are intended 
for use on trees in a dormant condition. It sometimes happens 
that owing to unfavorable weather conditions during the time of the 
dormant spraying, or for other reasons, the insect has not been prop- 
erly destroyed, and it becomes desirable to spray the trees during the 
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summer. Under these circumstances much benefit will follow sum- 
mer spraying for the San Jose scale, but this work should be regarded 
as a temporary expedient to prevent undue increase of the insect 
until the more effective dormant treatment may be applied. 

Either the commercial or homemade lime-sulphur concentrate may 


be used for summer spraying 
(except on stone fruits), but 
they must be used in a much 
more dilute condition than 
during the winter. The di- 
lute lime-sulphur spray has 
come into very extended use 
asafungicide' and is used on 
pome fruits at the rate of 14 
gallons of the concentrate, 
registering from 32 to 34 
degrees on the Baumé scale, 
to 50 gallons of water. 
The use of the lime-sul- 
phur wash as a fungicide will 
constitute sufficient spray- 
ings for the scale, provided 
attention is given in spray- 
ing to coat, in addition to 
the leaves and fruit necessary 
in fungicidal work, also the 
limbs, branches, and twigs. 
Young scale insects from 
individuals which may have 
escaped the treatment have 
a decided tendency to mi- 
grate onto the fruit. The 
presence of these insects on 
the fruit is very objection- 
able, especially on apples in- 
tended for export trade, as 
scale-infested fruit is ex- 
cluded from entry by certain 
foreign governments, and is 
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Fic. 13.—Apparatus for determining specific gravity of 
lime-sulphur concentrate: a, Cylinder for liquid to be 
tested; b, specific gravity spindle; c, Baumé spindle. 
(Original.) 


discriminated against by buyers generally. The influence of sulphur 
sprays used as fungicides in trees and foliage in checking the settling 
of young scales on the fruit is shown in Table II. These data were 
obtained by Mr. E. W. Scott, of the Bureau of Entomology, in the 
course of some experimental work during 1911 at Fennville, Mich. 





1 Quaintance, A. L., and Scott, W, M. The more important insect-and fungous enemies of the fruit 
and foliage of the apple. U.S. Dept. Agr., Farmers’ Bul, 492, 48 p., 21 figs. 1912, 
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TaBLE II.—Results of lime-sulphur sprays in preventing marking of fruit by the San 
Jose scale. 





| 
Number} Total | Percent- 
of apples | number | age of un- 
ot | of infested 
infested. | apples. | apples. 


Plat “ Number 
No Treatments.! Variety. of apples 
No. infested. 


1 | Commercial lime sulphur, 14 to | Rhode Island Green- : 1,606 | = 1,743 92.13 
50; sprayed May 12, 25, June ing. | 
14, July 25. 
do Baldwin 778 858 90. 67 
Home boiled lime sulphur, May | Greening 3, 939 4,018 98. 03 
12, 25, June 14, July 25. 
do 37 1,813 1, 850 
Commercial lime sulphur, 14 to d 3 298 311 
50; May 12, 25, June 14, July 25. 
Bordeaux mixture (3-4-50), May | Greening 84: 1,055 1, 898 
12, 25, June 14, July 25. | 
z. do. Baldwin 500 | 1,025 
8 Greening 796 805 1,601 
9 Baldwin 809 190 999 











1 All treatments had 2 pounds of arsenate of lead to each 50 gallons of spray, except in case of plat 5, which 
had the poison in the application of May 12 only. 


Summer spraying of peach trees and other stone fruits for the scale 
may also be desirable because of ineffective work during the dormant 
period of the trees. Under such circumstances the self-boiled lime- 
sulphur mixture should be used, since the foliage of the peach will not 
stand the diluted lime-sulphur mixture previously indicated for the 
apple, pear, etc. This self-boiled lime-sulphur wash is made up 
according to quite a different formula from any of the washes hereto- 


fore mentioned, and has come into general use as a fungicide for the 
control of peach scab and brown-rot.'' Orchardists spraying for these 
troubles on peaches and other stone fruits may at the same time 
accomplish much in preventing the increase of the scale by thoroughly 
coating the limbs and branches of the trees while making the applica- 
tions to the foliage and fruit for the control of the fungous troubles 
mentioned. The self-boiled lime-sulphur wash may be made as 
follows: 

Stone lime 8 

Sulphur (flour or flowers) eatt« ig 

UIE AO DMR oki 2mos Seine a is oe eee eee rede gallons.. 50 

The lime should be placed in a barrel and enough water poured on 

almost to cover it. As soon as the lime begins to slake the sulphur 
should be added, after first running it through a sieve to break up the 
lumps. The mixture should be stirred constantly and more water 
added as needed to form a thick paste at first and then gradually a 
thin paste. The lime will supply enough heat to boil the mixture 
several minutes. As soon.as it is well slaked water should be added 
to cool the mixture and prevent further cooking. It is then ready to 
be strained into the spray tank, diluted, and applied. 





1 Scott, W. M., and Quaintance,A.L. Spraying peaches for the control of brown-rot, scab and curculio, 
U.S. Dept. Agr., Farmers’ Bul. 440, 40 p, 14 figs. 1911, 
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The stage at which cold water should be poured on to stop the 
cooking varies with different grades of lime. Some limes are so 
sluggish in slaking that it is difficult to obtain enough heat from them 
to cook the mixture at all, while other limes become intensely hot i 
on slaking, and care must be taken not to allow the boiling to proceed 
too far. If the mixture is allowed to remain hot 15 or 20 minutes 
after the slaking is completed the sulphur gradually goes into solu- 
tion, combining with the lime to form sulphids, which are injurious 
to peach foliage. It is therefore very important, especially with 
hot lime, to cool the mixture quickly by adding a few buckets of 
water as soon as the lumps of lime have slaked down. The intense 
heat, violent boiling, and constant stirring result in a uniform mixture 
of finely divided sulphur and lime, with only a very small percentage 
of the sulphur in solution. It should be strained to take out the 
coarse particles of lime, but the sulphur should be carefully worked 
through a strainer. The mixture can be prepared in larger quantities 
if desirable, say enough for 200 gallons at a time, making the formula 
32 pounds of lime and 32 pounds of sulphur to be cooked with a small 
quantity of water (8 or 10 gallons) and then diluted to 200 gallons. 
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COMMERCIAL POWDERED SULPHUR COMPOUNDS. 











Within the past two or three years certain manufacturers have ! 
offered for sale, in a dry powdered condition, compounds of sulphur ' 
which are to be dissolved in water for the preparation of the spray. i 
These compounds give promise of being satisfactory as scale washes, 
and if so, will undoubtedly meet with prompt favor with orchardists, 
since by their use there is a distinct saving in freight, and they are 

much more convenient in handling and storing. 










PETROLEUM-OIL SERIES. 





te ee SRR on 


Under the heading “ Petroleum-oil series” are to be included kero- 
sene and crude petroleum, either pure or in emulsion, and the so- 
called miscible oils. 





Pure KErosENeE. 


Pure kerosene has been recommended to a greater or less extent 
for spraying trees badly infested with the scale, but it has never 
been very generally employed. There is no question of the efficiency 
of such an application in the destruction of the insects, but the great 
danger of injury to the plants precludes its general application. 
Treatments of pure kerosene should be made only to dormant trees 
and during bright days and should be applied through a nozzle with a 
very fine aperture. Only the minimum amount of kerosene necessary 
to cover the trees should be given, and care is necessary that the liquid 
does not puddle around the roots of the trees. 
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Pure CrupE PETROLEUM. 


Pure crude petroleum is used in identically the same manner as 
pure kerosene, and the same cautions as to its use should be remem- 
bered. The crude oil employed in the East is known as “insectide 
oil” and has a specific gravity of 43 to 45 degrees on the Baumé scale. 


KeErosENE Emutsion (Stock So.ution 66 Per Cent Ort). 
Kerosene emulsion is made after the following formula: 


Kerosene (coal oil, lamp oil).............. eer st) eee 
Fish-oil soap or laundry soap (or 1 quart of ‘soft, soap) Bat ee ..pound.. } 


Fic. 14.—Bucket spray pump suitable for use in yards. (Author’s illustration.) 


Dissolve the soap in boiling water; then remove the vessel from the 
fire. Immediately add the kerosene and thoroughly agitate the 
mixture until a creamy solution results. The stock emulsion may be 
more conveniently made by pouring the mixture into the tank of a 
spray pump and pumping the liquid through the nozzle back into 
the tank for some minutes. The stock solution, if well made, will 
keep for some months, and is to be diluted before using. In order to 
make a 10 per cent spray (the strength for trees in foliage), add to 
each 1 gallon of the stock solution about 53 gallons of water. For 
20 and 25 per cent emulsions (for use on dormant trees and plants), 
use, respectively, about 24 gallons and 1% gallons of water for each 1 
gallon of stock emulsion. Agitate the mixture in all cases after 
adding the water. The preparation of the emulsion will be simplified 
by theuseof anaphthasoap. No heat will then be required, as the kero- 
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sene will combine readily with the naphtha soap in water when thor- 
oughly agitated. Of naphtha soap, however, double the quantity 
given in the foregoing formula will be required, and soft or rain water 
should be used in making the emulsion. In regions where the water 
is “hard” this should first be broken with a little caustic potash or 
soda, such as common lye, before use for dilution, to prevent the 
soap from combining with the lime or magnesia present, thus liberat- 

ing some of the kerosene; or rain water may be employed. 











CruDE PEeTroLeuM Emutsion. 
Crude petroleum emulsion may be prepared in identically the 


same way as described for kerosene eraulsion, substituting crude 
petroleum for kerosene. The same dilutions for winter and summer 







Fic. 15.—Knapsack sprayer suitable for spraying Fig. 16.—Barrel sprayer suitable for orchard orsim- 
low-growing plants. (Author’s illustration.) ilar large-scale work. (Author’sillustration. ) 


~ 


spraying should be made as prescribed for kerosene emulsion, but it 
should be noted that for summer treatments of trees in foliage the 
kerosene emulsion is preferable, as it is less likely to cause injury. 








MiscisLE O1s. 






Under the heading ‘‘miscible oils” are to be designated several 
proprietary preparations which are essentially petroleum oils with the 
addition of a vegetable oil and an alkali, to secure ready saponifica- 
tion with water. These come in concentrated solutions and the 
spray is prepared by adding a specified amount of water. In point 
of convenience they leave little to be desired. Miscible oils have 
come into use in place of kerosene or crude petroleum, either pure or 
in emulsions, and have a distinct usefulness as winter sprays about 
the same as have the concentrated lime-sulphur solutions. As has 
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been indicated, the petroleum oils are at times the cause of injury 
to twigs and fruit buds, in extreme cases killing the trees. It is a 
question of judgment whether, under conditions of severe scale 
infestation, the petroleum oils or the sulphur solutions should be 
used. The petroleum oils, on the whole, are more effective and the 
danger of injury from them is less to pome than to stone fruits. 

The practicability of making miscible oils at home has been investi- 
gated by Prof. C. L. Penny, and he has shown it to be entirely feasible, 
as detailed in the publications cited below.’ 


Fig. 17 —Gasoline power spraying outfit for use in large orchards. (Original.) 


SOAP WASHES. 


Practically the only soap wash which has come into extended use 
against the San Jose scale is that made from fish oil. Fish-oil soap 
is used mostly on dormant trees, being employed at the rate of 2 
pounds to the gallon of water. 

A potash fish-oil soap is preferable and should contain not more than 
30 per cent of water. Soda soaps, while perhaps cheaper, will be 


1 Penny. Charles L. Petroleum emulsions. Del. Agr. Col. Expt. Sta., Bul. 75, 39 p., June 18, 1906. 
Penny, Charles L. Miscible oils: Howto makethem. Penn. StateCol., Bul. 86, 20 p., fig., March, 1908, 
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likely to solidify on cooling when used at the strength just indicated, 
and are hence forced through the spray-nozzle with difficulty. For 
spraying trees in foliage the soap should be used at the rate of 1 pound 
to 3 or 4 gallons of water, or somewhat weaker. 


SPRAYING APPARATUS. 


For the successful application of sprays to trees and plants infested 
with the San Jose scale some form of spraying apparatus is necessary. 
For small plants, as low trees, ornamental hedges, etc., a bucket pump 
(fig. 14) or a knapsack pump (fig. 15) will be satisfactory. The 
barrel pump (fig. 16) will permit of more thorough work and will be 
suitable for orchards of some size. It may be placed in a wagon or 
cart or mounted on a sledge. For large commercial orchards the 
hand-power tank, or gasoline outfits, are, of course, employed. (See 
fig. 17.) It is quite practicable in case but a few trees in the yard 
are to be treated to apply the wash on the limbs and branches by 
means of a brush, or even with old cloths. Fish-oil soap is excellent 
in such cases. Severe pruning of the trees is usually desirable to 
simplify the work of treatment, and also to produce a new growth 
of noninfested wood. 


WASHINGTON : GOVERNMENT PRINTING OFFICE : 1916 
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field crops imported, quantity and value of four products 
game laws for 1914 


kingbird, feeding habits 
peaches suitable to different sections and time of ripening 
Asparagus, growing in home garden, directions and varieties recom- 
mende 
Aspidiotus perniciosus. See San Jose scale. 
Australia— 
wheat crops, 1912-1914 
WARE TOOORTON T9Le- TONS 5 25 5 ob eiiste cpa nonin oview epee c's destupins 629 
Austria-Hungary— : 
food production and requirements 
foodstuffs, production, imports and exports, items 


limits, regulations for 1914, by States 

Aenars oriole, usefulness to farmer, feeding and nesting habits 

Bancrort, W. F., T. S. Patmer, and Frank L. Earnsuaw, bulletin 
on ‘‘Game laws for 1914: A summary of the provisions relating to sea- 
sons, export, sale, limits, and licenses” 

Bank swallow, note 


Ba 
Ba 








Barley— 
acreage, production, and farm value................+-.+---+-+-++- 
acreage, yield, production, and value, 1899-1914. ................. 
acreage, yield, production, prices, and value, by States............ 
SFI COS OR SHOCTUC CALEB. «25 o.<. 2-65.50 0 ec-in dees dpa aaRde O68 Meo oe 
prices paid producers, averages for specific dates..............-.... 
prices paid producers, by SEE. c-  cis elidel enttndh ete, 
prices paid producers on specific dates....................+-+-+++-- 
production in leading five States..................2--0-eeeeeeeee: 
shipment from ( ‘alifornia to New York.............-.-0-s-0.-00--- 
weight to the measured bushel, by States.....2........-.-.-------- 
yiek 1, production, and prices 1913, 1914.. Sits SA PERE ise eae 
yield, production, quality, and price, by SN cin ceiuicsel cori 
yield, production, quality, and prices. ...........-.--++-+--++++-- 

Barn swallow, feeding and nesting habits.................-...-..--2--- 

Beat, F. E. L., bulletin on “Some common birds useful to the farmer” 

Beans— 
dry, pric es ‘paid produc ers, by SLOG... Ss des ue, 4 des ARES clas 


growing in home pi deo tions and varieties recommended... . 
prices paid producers, average, for specific dates...............-.-. 
pricaspaid producers,..Dy States... 0... ce ec ew cdeel adie clacstehs 
prices paid producers on specific dates........-.....----.-..-------- 
DrOde Mn IN MNO as 5a as Senses dose sa sdc veins scehelees ares 
soy. See Soy beans. 
Beef, c onsumption per capita on farm. ce aeeee 
Beetle, carpet, or ‘‘ buffalo moth,’ ’ bulletin ‘by L. O. Howard.......... 
Beets 
growing in home garden, directions: ........2..4.654 S230. 5 Heed ee eee 
sugar— 
acreage, produc tion and farm value. aia wha eke Sore Se SNS a 


et Re tion, 1914, estimates be gia isin'a erases San SA alana eee 
proguction in leading five States. << 2- 2. 0.5225 GR. 22882 
Vidic; PROdUCtION ANd. Qualtty.. a2... see. <. x see oeS oe 
Belgium- 
foodstuffs, production, imports and exports, item..............-.-- 
WHOWE COD TORS TOS. goo. s secs nese dadees antesente gees SERA 
Banzine, ude.against carpet bedtles:.\.. 505.0565 Jj senor ss Senet ee 
Berckmans, P. J., introduction of Peen-to peach. .............-..----. 


Brssey, Ernest A., and L. P. Byars, bulletin on ‘The control of root- 


DMO, Cao nov cain Son n'eid aw cig an sss ave = ALN SEE Oe ee eee 
Big-root. See Root-knot. 
Birds— 
enemiss of clover-t0ot Cureulio. .<..-+ <4... ss ccccs eases eteeeenke 
GIREIITIOR 0), CERAMIC ors a so. « <2 Sets eg Swee sae ais as eee eg 
land; ecdine® Habits, YCINSEES: ...:....... 52 -duisees WSS gee 
migratory, appropriation for protection...................0----200- 
migratory, proclamation for protection, text. baths , 
useful to farmer, occurrence and feeding habits of various 5 speci¢ les. . 
useful to the farmer, some common, bulletin by F. E. L. Beal...... 
Bisulphid of carbon, use against carpet beetle............-.......----- 
Black— 
pheebe, feeding and nesting habits..........-.. 
walnuts. See Walnuts. 
Blackberries 


acreage (with dewberries), by States..............2.. 0.020.022 00s 
cultvyated fruit, sUperIOLIby . caisi5. ssi. sore? teat aaa ashlee ied 
growing, soil requirements and preparation...............-.-------- 
Harvesténe, SUSROStIONS ADC. CAUTION, « . 55.0. 6.oi0:s\o:0in nidce a cin Bis does ee 2's 
SIC IME SEL CNM IOB OR ois on neni ok oc od ea otdias nde ccae mn std we 
planting, cultivation, and fertilizing .............-....----+-+------+ 
propagation methods...........---2----- eee sence cent ee weseeeees 
Dine: NSEd. GITOCHONG: «. 0. <2~:-5,5 skclodivie vay SMaaU RUSE ae 
BERETS OU RLQINE (4 ia3)) o< 4 xctis 4 = Dats. ete) eps Liaat acta a Se Sa 
varieties, desc riptions, and characteristics.................-.+--+-- 
varieties for different regions. .............-.---+-+--,--ececeeeeees 
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Blackberry— , Bulletin No. 
TCA ch ants < oc cassd bce ia cscs s SESE IRG Ie 643 
culture, bulletin by George M. Darrow 643 
-growing, intererops suitable 643 
plantation, care, duration, etc 643 

plantation, location and soil selection 643 

Bisce- pied cuckoo, teeding habiie......... 60.050 5. oe PII ee 630 

Blackbirds— 
red-winged, usefulness to farmer, feeding habits................-.-. 630 
usefulness to farmer, feeding habits of various species...........-.. 630 


Blue jay, usefulness to farmer, objection, feeding habits, etc 630 
Bluebird— 
SUOMI DIBONIRY on an ng.s se Pees dude wets nae aJeMeORLS 630 
ION AEN NINNER 55 noo 5 ajc wn toda dee Getsbecet. Lists, 200 Steg 630 
WRNiNENN SORES BRUTE! lero cian elit oie estens cote eel bel wg 630 
Bluebirds, usefulness to farmer, feeding habits, varieties................ 630 2-3 
Board, farm, cost, estimate, and remarks.....................-...-..- 635 19-20 
Bobolink, usefulness to farmer, feeding habits.......................... 630 17 
Beotomus subapterus, enemy of Hessian fly, note 640 16 
Bordeaux mixture, formula 642 10 
Motes Beane WICE, GIPCCHONK..- |... 2... se ee. vi. Sa 6-7 
Bran— 
NATRCRACL FUN SOT INORG 2 ooo cisiniy viasd- aro was sleiw d:sioinyern's eS Mee Amat 641 38 
bi 37 
645 42 
od ie et ptt a 629 30 
prices paid by farmers on specific dates. ...............----..--.----- \eis 43 


Brewer blackbird, usefulness to farmer, feeding habatel eaten seid 630 12-13 


ricosamd byiferasers; Dy States. oon ink scl Sos eRe he ie opreaccccmne 
I 2 ) 


‘ 
British Columbia, game laws for 1914 a 26, 32 
43, 53 
British India— 
cotton acreage, 1915 629 1] 
wheat crops, 1912-1914 641 9 
wheat production, 1912-1914 629 6 
Broom corn— 
PART ECOD ON APOCIIC GAtER.-.- 5. <o0.< sind ote so SEU Es ULE een 629 30 
prices paid producers, averages for specific dates...............-.-- 641 38 
prices paid producers by States. .......... pap sc Us teh c de bal eee 645 40 
prices paid producers on specific dates.................-.....---4-. 645 43 
WIGIGIAEN PIOGUCION DY RIOT: «0... ccc p cae oie nsw mois Seco maces 629 27 
Brown thrasher, usefulness to farmer, feeding and nesting habits ....... 630 
Bruchophagus funebris. See Chalcis fly. 


Buckwheat— 
629 


645 
acreage, yield, production, and value, 1899-1914................... 645 
acreage, yield, production, prices, and value, by States 645 
crop condition and prices on specific dates, by States.............. 629 
crop condition on specific dates, comparisons 629 
(arin MeNeGs ON Bpecinc Males: <.....cct ees Slezak Sssisiwi dels sauuhus 645 


prices paid producers on specific dates.................-2..-2-06-- do 


production indeading Give States... ...........5....2eipledl dees 645 
yield, production, and prices, 1913-1914 629 
yield, production, quality, and prices. .........................- 641 
yield, production, quality, and prices, by States. ................-.. 641 
Budding— 
* peach stock, practices 631 
peach trees, methods 632 
** Buffalo moth ’’— 
or the carpet beetle, bulletin by L. O. Howard 626 
See also Carpet beetle. 
Buildings, farm, exercises in construction for agricultural schools 638 
Bulgaria, wheat crops, 1912-1914 








INDEX. 
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Bull-bat, usefulness to farmer, feeding habits... .-.......-..-.---++--+ 630 
Bullock oriole, usefulness to farmers, feeding and nesting habits... .. .. 630 
Bur clover, destruction in control of chalcis fly. ......-.-...-----.---- 636 
Butter— 
consumption per capita by farmers, 10 States.............---.-.-- 635 
PRICES, DY SEAGON . 5 2 «15 wine g 3 o-oo wns smseiees cen sinsee ss seesasess 629 
prices: vant producers, Dey States. <o2..30.s 5 <<:00-20< .nsbsieedeurees 641 
prices paid producers on specific dates... ........-.....-------05- {ean 
prices, ‘tange av Market centers... .!o 5. io. el hopes oceania {645 
Byars, L. P., and Ernest A. Bessey, bulletin on ‘‘ The control of root- 
MAG LE. oo. 0, oo nrasoj0js,50.e,e Sleds oansswas dee Sete Re + de ek ame 648 
Cabbage— 
acreage, yield and production by States of surplus production... -... 645 
farm) Pyices On spectfic dates. ~....-/..- «:<.-..00,000 3 Heine: sioemreeia ee 629 


growing in home garden, directions and varieties recommended. ... 647 
prices paid producers— 


ayeragor fom: mpecific GAtes: xs:.tae5.s<isacian vislenassa recente sie baiea 641 
3 641 
A MAMBO: 3 os oho owns one aac etaadissclcceslass mahaee etas wen tive {3 45 
OR MPOCINC GRLON. 6. <= 5 cni005550 22,5 0gatal ee ents o> eee ae 645 
production and prices: by Statea:.. ; =... 2: .secs~cies -eeasliechivenia 629 
California— 
apple crop, percentage of different varieties.............--..-..--- 641 
barley shipments to WN IR oii occa gn sca cs iethias chain 645 
cron conditions on specific Gntes-...« 355.4050 203050 ceset cosmic cases 641 
CROP MODOC. «: Salstraciu sive wild ied Wo aes iar be eet adept’ 645 
crops— 
acreage, yield, production, prices and value. .....-...-.------ 645 
Coridition on. enecific deter vies ody gars 22s d Soe ama bled ba oe- wes 629 
game taiweador TOU. Snr3'6 5 e200 Pade was ksinx satonanee Jeaae xe ete os 
jay, feeding habits, damage to orchard fruits...............---.---- 630 
ee peaches suitable to different sections, and time of ripening. ....--.. 633 
alves— 
SOEUR PRNGOR ON SNOCING QGGOR: «3/3 / 55.0. ssinteniacsncusoeee cong 629 
prices paid producers— 
Siveragee for aNeciic dates... <-..<2045 200565 sencg<ssss enemas 641 
3 641 
BEEOen ool. caren e eS ca cee oe eee eaten aas feaae or 
OU BOOMC GMUOES oo oo ss Us Dae J anes aeaed aas* 645 
Canada— 
CRDIETODONG: TONG io oni nk osc des oi eneees vecencxcwc ime nee ee 641 
crops, acreage and production of various kinds, estimates for 1914... 629 
food production and requirements. .........-.---+-------+++-++--- 641 
foodstuffs, production, imports and exports, items..........-.-.--- 641 
game laws passed in 1914, by provinces...........-...-.-+-----+-- 628 
WROONCNO NS: LOL NOU ooo oa < ovianisw nines ccice sGheyub euwtasd~ ava 641 
wheat-production, 1912-1914. ..........-...-0<-ddesitldad moet smmaeeis 629 
Canadian peas, crop condition on specific dates, by States........-....- 629 
Cane— 
sugar— 
crop condition on specific dates, by States..........-.---.---- 629 
damage by larger corn-stalk borer. .............-------+++---- 634 
lieniaiana crap; 1014, eatinidten:: :5-60.5 si sassgsqusesiccth +45 641 
yieldpanm Louisiana, forecast: ; ...-.. 0... -abisbws su sieweaieatnogdshoe's 645 


Cantaloupe growing in home garden, directions and varieties recom- 


WIGIMMIIES Cho 5 Sh oA Sara alata Puree cid aeth Rare Waa aa tac wages ede 647 
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Carpet beetle— Bulletin No. Page. 
description and nature of damage... 1-2 
distribution, history, and habits 1-3 
introduction into United States, note...............-...-e------ -- 626 
or “‘buffalo moth,’’ bulletin by L. O. Howard 
remedies and. preventives 

Carpets— 
damage by carpet beetle 
treatment, laying, etc., for extermination of carpet beetle 

Carpodacus mexicanus frontalis, feeding habits 

Carrots, growing in home garden, directions and varieties recommended. . 

Carver, T. N., article on ‘‘ Taking pains” 

Cassin kingbird, feeding habits 

Catbird, usefulness to farmer, feeding and nesting habits 

Cattle— 
casting, directions 
consumption of various feed crops per annum 
PARI REICH OP AUGCLEC ORLOB 665 01.0.4 oss stocciore’a votre te Oba hd ettae toe me 629 
prices— 

by States 629 
paid producers, averages for specific dates ............-.....-. 641 
641 
{645 
paid producers on specific dates. .......... 2.60000... edn Loe §45 
tick— 
eradication necessary for profitable dairying, bulletin by J. 
McLain 
See also Tick, cattle. 

Cauliflower— 
growing in home garden, directions and varieties recommended.... 647 
TEE MIOM ERIE 50.5 0202's a isnieis'w soe ay eins cy sense seca ees 647 

Celery, growing on home garden, directions and varieties recommended. . 647 

Centipede, house, bulletin by C. L. Marlatt 627 

Chalcis fly— 
control in alfalfa fields, methods 
development in alfalfa seed, habits and distribution 
in alfalfa seed, bulletin by Theodore D. Urbahns 
injury to alfalfa seed, character, and extent..................----.. 636 


paid producers, by States 


Cheese, prices, range at New York 


Chestnuts, prices paid producers— 
averages for specific dates 


by States 


on specific dates 
Chewink, usefulness to farmer, feeding and nesting habits 
Amickadce Carolynn, JOGGING DADIUS: .... 2. <n e ce swans ees esses 630 
Chickens— 

prices by States 

prices paid producers— 


by States 


On specific dataeo-215 320220. CIITA VIA A OPIS 645 
Chinese scale. See San Jose scale. 
Chipping sparrow, feeding habits 
Chordeiles virginianus, feeding habits 
Cider press, homemade, description 
Citrus fruits— 


crop condition, California and Florida, specific dates.............. {es 

649 

____ prospects in Mediterranean countries, 1914-1915.........-....-..-- 629 
Cliff swallow, feeding and nesting habits. ..........-.-.-.-.-.-+-.---- 630 
Clothing, farmers’, prices and comparisons, 1899-1913................-. 645 
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Clover— Farmers’ 
crimson— Bulletin No. Page. 
care of seed j 8 
effect on soil } 1 
growing for seed, and for hay, as money crop, compa*ison } 11-12 
growing for seed, directions > ~=©10-11 
seed— ; 
commercial growing 8-11 
production, bulletin by J. M. Westgate..........-..-...-. 646 1-13 
seeding— 
in corn crop 
methods 
value for poor and washed soil 
culture in the East, grasshopper control 
hay— 
prices paid producers— 
SVverapos (Or ANECIIC CALORs <5 45-2 60d don cadecsecseneees 641 


by States f641 
On Specie: Gates. <5 202-55. ELAN ee 645 


A A a 


am 


ee ee ee 


seed— 
crop condition on specific dates, by States.............-..----- 


me 


prices paid) by. farmer. . 00k ac ces Sa 28 641 
prices paid by farmers, by States... .-..-. 5254 nos anccemsieeass oak 


s9C 
prices paid by farmers on'specific dates...............---....- 1645 
prices paid producers; by Stated... 05... 256.5 sc bec nce teases. 645 
yield, production, and prices, by States. ...............-...... 641 
Clover-root curculio— 
alfalfa attacked by, bulletin by F. M. Webster 
enemies 
MME oa tet eae eins Nek News Coie aense waa aetmomee 
historical notes, description, etc 
life history and habits 
preventive and remedial measures. ..............2.-.2222-202000- 649 
Clover-seed chalcis fly in alfalfa seed, bulletin by Theodore D. Urbahns.. 636 
Club-root. See also Root-knot. 
Joal and wood, consumption per capita on farm 
Coccyzus americanus, feeding habits 
Codling-moth larvee, consumption by bush tit 
Coffee, consumption per capita by farmers, 10 States 
Colaptes spp., feeding habits 
Collards, growing in home garden 
Colorado— 
apple crop, percentage of different varieties 


i 


crops, acreage, yield, production, prices, and value 


game laws for 1914 

peaches suitable to different sections, time of ripening 
Comb stripper, homemade, for harvesting crimson clover seed 
Connecticut— ; ams 

apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value 


game laws for 1914 


OE IN LL COOOL! LL AE ET eC A Re Hm = ee 


peaches suitable for different sections, time of ripening 
Cooperation, marketing cotton 
Corking machine, description 
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Corn— 
acreage, 1914 
acreage production «nd farm value 
acreage, yield, production, and value, 1899-1914 
acreage, yield, production, prices, and value, by States 
crop condition on specific dates, comparisons 
farm prices on specific dates 
forecast of crop and price, by States 
injury by larger corn stalk-borer 
interplanting in peach orchard, suggestions 
prices— 
paid producers, averages for specific dates................---- 641 
paid producers on specific dates 645 
629 
range at market WAIN Si vies ob nasascen ve tleatey ees 641 
645 
production in leading five States 645 
purchasing power of ‘Lacre, 1899-1913 645 
shipped into cotton States, quantity and value, by States.......... 645 
stalk-borer, larger— 
buen by George G: Ainsliics 2... 6). oid siss cleoes lu chaise 2002 634 
enemies and preventive measures 634 
habits, seasonal history, description, etc...................---. 634 
introduction into United States, note 
nature of damage, distribution 
sweet, growing in home garden, gathering, varieties recommended, 


yield— 
production and prices, 1913, 1914 
production, quality, and prices 
production, stocks on farms, prices, etc., by States............- 641 
Corncobs, consumption for fuel, practices 
Cotton— 
acreage, 1914 
acreage and yield, 1914, by States 
acreage, production, and farm value 
acreage, yield, production, and value, 1899-1914 
acreage, yield, production, prices, and value, by States 
Pranunois, acreage, 19K... .....dizsk cee Bl Lisa So. Mois Uae as 629 
PEP MACUICOE s «a ncmticppiacn ew asa tas sesuine' sO bitds seulGt aeons 641 
cost of produc tion, article by Nat C. 
cost per acre, distribution among stones, by States 
crop— 
condition and farm prices on specific dates, by States 
condition on Specific ARECE; COMADANINODS, 6:05:65 ce'e's'sisivicusacmas 629 
movement 
surplus, clicks by Frank Andrews 
domestic consumption, 1881-1910 
exports and prices, 1910-1914 
exports, by countries to which consigned, 1911-1914 
farm prices on specific dates 
marketing 
prices paid producers— 
averages for specific dates 
POH sain aan tae een mie ASI SPs SE SRS 38 641 
on specific dates 645 
production in leading five States. .............2.2.2.e eee eee ee eee 645 
purchasing power of | acre, 1899-1913 645 
regions, weather conditions, diagram. 
OG ME SEDI AD WANG Sao sien ois cee penne sesnwkbue de $3 
States— 
agricultural products shipped into 
production of field crops consumed, percentage 
storage, advantages of common warehouse 
yield, production, and prices 
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Cottonseed— Bulletin No. Page. 
farin Prices ou specific dates........6 50/5 cc PIS SS TSI S II. Se 629 30 
meal— 
prices paid by farmers, by States...............-.--02-eeeeeee- {645 “a ; 
prices paid by farmers on specific dates.................-....- 645 43 
prices paid producers— ; 
SMGLOMOR-IOT- SPECIE GALOBS 5 6 «6.5.66: 0,0 wcronre HILLS SUIT SIs 641 38 } 
: 641 36 
A OR oro a cade sev hs ao cn cinle ke Jase doled deh enae dese ae tee {os 41 
AE AMMONIUM 5, ong 0 oa oak a wae Wate Data ogee eet aa as 645 43 i 
Cover crops— : i 
for orchards, quantity of seed per acre................-.-------06- 631 22 i 
Wei TREE ONCHIEIN ooo 5 So te cigin x a/d ad vigis Sopno'ng Hersig Beeman ee ate 631 21 
Cowpuas] forage production, by States... ... 2.0.2. 0.52 os ccc eee css ass 641 32 i 
Cows— 
consumption of various feed crops per annum............-.-------- 629 8 
dippimg.. effect. on milk production. 2.6.6.4... s ed ee te eos 639 2 i 
fOE0) PMNCOR OM BDOCHIC GUSOK. - 525-000. wirdns suse e on dares seadal aes 629 30 
PAC OTIGGR: IY WEREON <<a s2.< Sues dake cee cles Mom sia.colle & somette 629 28 
prices paid producers— 
OMCPAGCE LOT BNCOIIC Cates <<... <6 205 503. 95. FHI se os 641 38 
1 641 34 
RMR yo eons fossa aot won Roa ae soem en ead aaa 106 38 
OP MIOCING GALOR. 5 o:s.¢ caice ceca oo SOME os Coase diay Hoe Uelboke eek 645 43 
apraying, Giect.on milk productions «2.0 cise sacoset ewes ven tees 639 
tick infestation, effect on milk production and weight of cow...... 639 1-2 i 
tick infested, losses in milk and weight.................--.--.---- 639 1-2, 3-4 
Cranberries— 
crop condition on specific dates, by States...................-..--- 629 27 
production and. quality, by States.....:0:0.0..sedes ss dee cealdels 641 31 
“Criddle mixture,’’ use against grasshoppers..........--..------------ 637 9 
Crimson clover. See Clover, crimson. 
Crop— 
Ploduchion, averages, Dy States «oo. <5. 00%ein-sswrarerate are erstaraiercrwlele piaraartiere 641 3 
report of International Institute of Agriculture, for 1914............ 641 23 
reports, December, time of issuance and scope.......-------------- 641 1 
rewiew; November 1, 19GB: o2.60<52 Ge Ue PONG Sh PU IAEA 641 1-4 
GULIIMEIRAYY,, LUNAS doar v0'0:a/oreorare are ate S'sa 4 etn latoia tate lore"statatararataiwie'le' sine y OR ee 645 1 
Crops— 
acreage, yield, and farm value ..... Poses dear atnee ear seer eeae ens 645 4 
acreage, yield, production, prices, and value, by States............. 645 34-36 
condition and change during September, 1914, by States............ 6 f 
Condiron, October). Fels: POVIGW. .5.<-6 500 sn. wae 5.504 ta ene ma 629 14 
feria Paes Oly BUCCINE COLON. ccc cones co -seseiie wna oes ae datiouene swig 645 23 
forecasts and preliminary estimates. ...............--2-2---22-2e00- 641 4 
production— 
and rank in production, by States, diagram........-...--.-.-- 645 44 
TP IGAGERG-TVO-SUAGOG. 0.20: 0 cic woe see ee oe VOLO Sh IO 645 5 
Dercoiaee Oe MIN CROS ooac5 55s 5c5 acs a sca co net cma te ye 641 3 
yield, value per acre, and prices, 1914.................---+.-- 645 1-3 
purchasing power of 1 acre, 1899-1913..................--+-------- 645 21 
GRICE CO POEUN 5a os ia sxiaelonu y's sis-Ssdac ce oe nr ea ae aoe eee ae es 648 8-9 
Uoter VAIUG., 16nr 1014, WOREUY: coo noc 3c cc conn ds ese eensaeenemnee 645 6-7 
valve per acre of 10 combined, 1866-1914, yearly. .............----- 645 23 
a yield per acre, percentage of normal, diagram...........-...------ 641 40 
TOW 
blackbird, usefulness to farmer, feeding habits. ...................-- 630 12 






pS ssbe, UII US. 630 17-19 









Cucumber vines, protection from beetle. ...........--.-----+--+-+-+-+-- 
Cucumbers, growing in home gardens, directions and varieties recom- 

BON OOM evs aro wre 'erare rere soln wielain 's'niateere'g wh oa Vn was Oped oly eae Mee the 647 15-16 
Curcvlio, clover-root, alfalfa attacked by, bulletin by F. M. Webster. ... 649 1-8 
Cyaendatta stelleri, feeding habite: .<<<.-...<06 sees 0b Pe ke CON 630 20-21 





Coancoylia evélatd, Teodiig DADIW. .< . .. <2. 6 gant mas -ee banda be eneaoe' 630 19-20 
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Dairy products, consumption per capita on farm 
nr profitable, necessity for eradication of the cattle tick, bulletin 

y J. H.} i 
Darrow, GrorceE M., bulletin on “ Blackberry culture” 
Daugherty, Charles M.— 

article on “The world wheat crop in 1914” 

article on “The world’s wheat”’ : 

statements and statistics on ‘‘Wheat crop of the Southern Hemis- 

phere”’ 

Delaware— 


crops, acreage, yield, production, prices, and value 


game laws for 1914 


peaches suitable to different sections, time of ripening 
Denmark, wheat crops, 1912-1914 
Dewberries, acreage (with blackberries), by States. ...............------ 643 
Duatraee saccharalis. See Cornstalk borer, larger. 
District of Columbia, game laws for 1814 
Dolichonyx oryzivorus, feeding habits 
Downy woodpecker, feeding habits 
Drains, farm, exercises for agricultural schools.................---.--- 638 
Dryobates spp., feeding habits 630 
Dumetalla carolinensis, usefulness to farmer, feeding and nesting habits.. 630 


EARNSHAW, FRANK L., T. S. Patmer, and W. F. Bancrort, bulletin on 
‘Game laws for 1914: A summary of the provisions relating to seasons, 
export, sale, limits, and licenses”’ 

Eastern kingbird, feeding habits 

Eelworm. See Gallworm. 

Eggplant, growing in home garden, directions and varieties recom- 
mended ) 

Eggs— 

and poultry, consumption per capita on farm ; 
consumption per capita, by farmers, 10 States.............-...----- €35 


prices, by States 629 
641 


PrICeA MIG TONNER, DY DIBtON s 6% 6.662505 0 ok posing ce pase Saree { 645 
prices paid producers on specific dates on 
prices, range at market centers ae 
England, food production and requirements 
English sparrow, note 
Eupelmus allynii, parasite of Hessian fly, description notes 
Euphagus cyanocephalus, feeding habits 
Europe— 

wheat crop, outlook 

wheat production by countries, 1912- -1914.. 


Farm— 
contributions, directly to farmer’s living, bulletin by W. C. Funk... 635 
family, cost of living for each member, estimates 33D 
living, cost per capita, 10 States 
mechanics, laboratory exercises for agricultural high schools, bul- 
letin by Daniels Scoates 
products— 


farm prices, by States 


farm prices on specific dates 
prices paid producers, averages for specific dates 
prices paid producers, by States 


prices, range at market centers 





INDEX. 
Farm—Continued. Farmers’ 
products—Continued. Bulletin No. 
629 
MWEODE, SECU c.o-.2icsscces cccus knees aweneecseescaeaceneueeen 641 
645 
THRU VEO EO UO occ cs ain o ccdogien ncaa eesen pee waades 645 
VailO, GISCHAMION: SUC StRDIBLIOR: 3-5 oc < son cs sn ceeded sadhana 645 
See also under name of specific product. 
Farmer— 
animal products consumed, amounts raised and bought, 10 States... 635 
birds useful, some common, bulletin by F. E. L. Beal............. 630 
contributions to living by farm, bulletin by W. C. Funk........... 635 
food consumption, per family and per capita.....-.........-.------ 635 
fruits consumed, amounts grown and bought, 10 States........-.-..-.. 635 
groceries consumed, amounts grown and bought, 10’States......... 635 
living expenses— 
Contrpiucion fom TRAM. yo. ones Soren nesnenyuandesakai asa 635 
purchases per family and per capita.......-.....--..200---e-- 635 
vegetables consumed, amounts grown and bought, 10 States........ 635 
Farmers- 
purchasing power, remarks and statistics. .......-.....-.++--+-+-+-- 645 
supplies, prices s of articles, with comparisons, 1899-1913..........-- 645 
Farming, value of “taking pains,’’ article by T. N. Carver............- 629 
Feed crops- 
consumption of various kinds by man, per annum..........-------- 629 
disposition, article by Nat ©: Muntay.. « ...ccccesdqncuee soesse ctascn 629 
CAtuItION: Of6 MARIA! (<3. ui sbsgoscens sects Jonuswem ee camara 629 
fed on farms, quantity and value per capita of live stock.......... 629 
Fermentation, grape juice, cause, nature, and preventive methods...... 644 
POrisicee. Tortie fOr HONIG CARGON 5. o-oo Wa de vs. coc aadotewaasenns 6:9 647 
Fertilizers— 
WAG OD PORE OLE DDION : «<< 2 socc Scisc's tS en ay as ee gn daeenmee nies 631 
vegetable garden, requirements and use............----++-----+--- 647 
Field sparrow, feeding habits ..........-.-2---------sceeeeeeeeeseeeee 630 
PUpers, SFApO TCO, GESCTIDUONS. «065 <0, <5 nc.ccscmo yo ey ances ssimat meatal 644 
Finch, house, usefulness to farmer, feeding habits................------ 630 
Fining grape juice, practices io eed waidaw eS Ueo dans aos a aoe a'sia's graity ss 644 
Flax— 
SETODIO OLDE yc cco dn kaw asad nace nested ghawee eho te han nesaeee 629 
crop conditions on specific dates, comparisons............--------- 629 
Flaxseed— 
acreage, production and farm: value... ... < ~< <54-<0256<sjerensensdess 645 
acreage, yield, production and value, 1899-1914............-------- 645 
acreage, yield, production, prices and value by States............-- 645 
condition, forecast and prices, by States .........-.--.--++---+-+--- 629 
farm prices on specific dates .........-.---------s+eeeeeeee eee eeee 645 
prices paid producers, averages for specific dates...........-.------ 641 
prices paid producers on specific dates.............--------+-+++++-- 645 
production in leading five States... ..... 22... cece neces eeseseceee 645 
stages of Hessian fly, notes............--+2-s--sce reece eeeceeeeees 640 
yield, production, and prices, 1913, 1914.............----++-++--++- 629 
yield, production, quality, and prices...........--------+--++++-+- 641 
yield, production, quality, and prices, by States..........-.---.-- 641 
Flicker, usefulness to farmer, feeding ARNG cae s fosich fosticee pam Nel 630 
Florida— 
id as 629 
crop conditions on specific dates... i526 2.3. sabe b a caaaeeelge +t {5 41 
crop report .......- ierce'd Rei. o's See epee am war ecrataiece cane aie gee eee aed 645 
crops, acreage, yield, production, prices, and value........--.----- 645{ 
field crops imported, quantity and value of four products..........- 645 
PANG TAMATOR NOE ooo set bong ace teng Sedscc ct tt oteeesee eee 628 
peaches suitable to different sections, time of ripening.............. 633 


Flour, consumption per capita by farmers, 10 States..........-..-..--- 635 





19-23 
19-20 
15-17 


10 

24, 28, 
32-36 
13 

16, 30, 
37, 40, 
47 
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Farmers’ 
Fly, Hessian— Bulletin No. Page. 
‘bulletin by F. M. Webster 640 1-20 
See also Hessian fly. 
Food— 
consumption by farm family, owned and rented farms 135 20 
consumption by farm fansity, 10 Btates. . 0-0 nine deen senmne nis bin +r 635 7-14 
cost per capita to farmers, relation to size of family, 10 States 6385 +» 14 
farmer, consumption per family and per capita 635 ie 
farmer, value of purchases, per family and per capita............... 635 7 
prone tion and requirements of various countries, statements by Nat 
Murray j 20-2: 
codetion and requirements, United States.........--..-.-..+-.- 641 21 
Foodstutis, production, imports and exports, United States, items 22 
Fox sparrow, note 63 10 
France 
food production and requirements i 21 
foodstuffs, production, imports and exports, items................- 64] 22 
wheat crops, 1912-1914 641 9 
Freight rates, ocean, wheat from New York to Liverpool................ 645 
Fruit— 
consumption per capita on farm 635 ¢ 
farm prices for various kinds, on specific dates..............-...-.. 329 
prices paid producers, by States 645 
See also under name of specific product. 
Fruits 
citrus, Florida and California crop report..............------------- 645 
destruction by house finch 630 
i Tag tLe Ces Ee 2812” Et a ae RS PU PAE Ep eR NE Pa a 630 
prices paid producers, averages for specific dates..:.........-...--- 641 
subtropical, crop conditions in Florida and California 629 
Fuel 
consumption per capita on farm 635 
consumption per farm family and per capita, amount bought, et« 
POMEEMMEDE Reco 2 Coie oa soo eigist oF eR Ee rad ter eee Bam nS ee a 635 
Funk, W. ©., bulletin on ‘‘What the farm contributes directly to the 
farmer’s living” 635 


Gallworm 
description, injury to plants, etc 648 
BARE IBI VI AIRIA MIDAS ole ho tec oc0:a-0, o:cie e,c sa. ose Sed 0.4 5 o:8/0 o deln' ne eie.oceiei 648 
Game 
bag limits, new legislation for 1914 628 
export and sale, new legislation for 1914 628 
laws— 
Federal, passed in 1914 628 
for 1914: A summary of the provisions relating to seasons, ex- 
port, sale, limits, and licenses....... de koe: ee 
harmonizing State and Federal, efforts i in several States........ 628 
assed in 1914, DY Stale Bd ProvViINcds.. <2 =. ke acca 628 
lngtdttion: 1914, bills which failed to pass, by States.............. 628 
licenses, new legislation for 1914 628 
open season, new legislation 628 
open seasons, United States and Canada, by States and provinces... 628 
refuges and farms, new legislation for 1914 628 
WAP GOTTA OTE, OY MAUR ocak si'ag ois o's oe Cod cwis aes 5 Uaioe seb ae'9.5 628 
shipment, regulations, Federal and State 628 
shipping regulations for 1914, by States...............---------eee- 628 
warden service, new provisions for 1914 628 
Garden— 
home— 
arrangement of crops, suggestions 647 
in South, bulletin by H. C. Thompson. ....... 2... ccnceceres 647 
profitablemess............---.-. ee ee reece cece cece eee ce ce ceees 647 
location, drainage requirements, etc 647 
plants, transplanting, hardening off and setting in open, suggestions. 647 
products, consumption per capita on farm 











Farmers’ 


Bulletin No. 


Gardeners, planting table for vegetables.......-.......-..------2---6- 647 
SUC: MIGIUNE IN NOI DAIGON cos soc sos <n ook oc erp onto ges gaeatensa tee 647 
Georgia— 
apple crop, percentage of different varieties......................- 641 
cotta production, cost per tem isesalis sce s fslasds suse .aaesaede 641 


crops, acreage, yield, production, prices and value................ 645 


farmer, living expenses furnished by farm, per family and per capita. 635 


farmer, living expenses, purchases per family and per capita....... 635 
field crops imported, quantity and value of four products..........- 645 
food consumption by farmer, per family and per capita..........-..- 635 
POLO NE DEAS <a50 dp oo boa dane Hever ewan ciokelle aan hee een 628 
peaches suitable to different sections, time of ripening.............- 633 
Germany 
food’ production and requiremente. «+... - 2.202 </s-c- 00s 0e~e b4s .ates 64] 
foodstuffs, production, Imports and exports, items..............-.- 641] 
Gingseng plantations, root-knot control.............-.--+--------eeeee- 648 
Golden-winged woodpecker, usefulness to farmer, feeding habits........ 630 


Gouxp, H. P., bulletin on— 
‘Growing peaches: Pruning, renewal of tops, thinning, interplanted 


CYOTA: ANUSBORCIRE PEACUICOBS 5. 55 2:5 0's lecisix ciniccnintquater ned ermenn cpeusars 632 
‘*Growing peaches: Sites, propagation, planting, tillage, and main- 
ROMANCO Of AGI TOPULINGY  o2 | 503s ar neces > a0cemcee deueamee eee 63 
‘Growing peaches: Varieties and classification” ................-- 633 
Grackles, usefulness to farmer, feeding habits and objections. ...-....-. 630 
CORI ORCS TICGE Ss 3c o'ev edo os oa nek See sede deresan ca dasemncnwonanat 632 
Grain— 
crops, Canada, acreage and production, 1914, estimates ...-.......- 629 
crops, yield, production, quality, and prices..................--- 641 
prices paid producers on specific dates. ........-.------20--seeee- ba 
See also Barley; Buckwheat; Corn; Oats; Rye; Wheat. 
Grains, yields, report of International Institute of Agriculture.......... 645 
Grape— 
California vinifera varieties, analysis of must..............-.------ 644 
CONNOR es 96a ewig cde sin awwaw's<eeesige gaging eaoeeeeass eens 644 
COMMUNE MEU GUIN UE TEES 5 oo ol co esas cep esentaasaeoces 644 
juice— 
mbtner; Combriotis 6.66325. . as cae dooce ewseecemees 644 
FIESTA, SACRO 55S ood nin dno cic cio nine os: URE ee a 644 
QUNOR COMEIOL. 2) 0'4.0 rod bGle diwin vin sitn so. v.neRahboes Maoh SalaweN at Se 644 
Gavor.and quality; influences: 2c-iciects ..gusare.catieaeseue 644 
home manifacture, directions... /1.'..2:64 .sevtas ase .cas ewes 644 
pasteurizer, description and management..............--.-.-- 644 
qaality of difierent, Varieties... .......---2..+<-sciten aee@lensle. 644 
sugar content of products of different varieties of grapes, com- 
NIAUIBOUN Sec uib. os Se letad Sowade cde cae esea oceania ete 644 
unfermented, food value and uses..............-.2+---+----+- 644 
unfermented, manufacture and use, bulletin by George C. Hus- 
TUN aioe s-csr oo knee ee enamine oti ewe diamine mae ee saat 644 
unfermented, manufacture, commercial methods. ........---- 644 
juices, fermentation, cause, nature, and preventive methods....-.. 644 
CU SARIN is cowie cin ci Anch » cineca ciple duleaaap od meal gaan s = eee 644 
presses, manufacture of grape juice, descriptions. ......---.----.-- oad 
629 
Grapefruit, crop conditions on specific dates. ......-------+--+--+---- 641 
649 
Grapes— 
Crop eonditions'on specific dates: ~ 2. ..2 <0. deisw ss ele saicitccenges 629 
crop conditions on specific dates, by States.........-----------+-- 629 


juices of different varieties, characteristics........-..-----+---- --- 644 
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on Farmers’ 
Grapes—Continued. Bulletin No. 
pressing for grape juice, household methods 


prices paid producers, by States . (645 


production, by States . 641 
yield, production, and quality, un, Osbiformiais/i:3 255.532) Sek eae 645 
Grasshopper- . 
depredations in alfalfa fields, preventive measures. . 
depredations on alfalfa crops, outbreaks.........-...--.--..-+.-- 637 
differential, description, distribution, life history, and habits. ..... 637 
mite, enemy of grasshopper, importance, method of destruction, etc. 637 
problem and alfalfa culture, bulletin by F. M. Webster 
Rocky Mountain, illustration 
two-striped, description, distribution, life history and habits 
Grasshoppers 
WRN aes ois lel wR be sh a cb ak cctdmacieae ekee tee e ae 637 
NUR RMR MMM, noah Sint ae ws mets DT emcee eee ole eS 637 
species injurious to alfalfa 
Great Britain— 
wheat crops, 1912-1914... . 
wheat production, 1912-1914... . 
Greece, citrus fruit propects, 1914-1915 
Cirecunouses, COntPOL OL TOGt-RNOL. oS 2c 22 et ee .- » (648 
Groceries, consumption per capita on farm... ..........-.-2..--+----- 635 
Gumbo, growing in home garden, directions and varieties reeommended. 647 


airy wooupecker ceeding Bebrte. oo .55.s seas. 2c. See 630 
Halter, rope, directions for tying 
Harrowing peach orchard, management in West Virginia 
Harvest, wheat, movement in Southern Hemisphere 
Harvesting- 

blackberries, suggestions, and caution 

crimson clover seed, practices and devices 

tomatoes, management 
Hay— : 
acreage, production, and farm value 
acreage, yield, production, and value, 1899-1914 
acreage, yield, production, prices, and value, by States 
farm prices on specific dates 


DEIN GOS 6 a arc scc-cieinawwicewes velo clids tidadea SORE Potatoes oe 629 
prices paid producers, by States 4 


prices paid producers on specific dates - 


PLIOON PAN OO OU ODIO 66 o.oo ooo sis ve toe nevis Noma seen eedpited 645 
production in leading five States 
shipped into cotton States, quantity and value, by States 
yield, production, and prices, 1913, 1914. .........-..-----.------ 629 
yield, production, quality, and prices 
Hemp, yield, and production 
Hessian fly— 
bulletin by F. M. Webster 
description, life history, and distribution . 
effect of weather conditions on development, experiments 
food plants 
injury to wheat, nature and processes 
introduction into United States 
natural enemies 
parasites 640 14-16,17 
remedial and preventive measures 640 16-20 
stages of development, description 640 2-3, 4-6 
Heterodera radicicola, See Gallworm. 
Hickory nuts— a 


prices paid producers, by States 39 


prices paid producers on specific dates. ...........---+-++. dodeaes { 7 








INDEX. 25 j 
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Hirundo erythrogastra, feeding and nesting habits. .............-....--. 630 8,9 " 

Hobbie, Tope, (urOCUONS TOF, INAKING 5a. 6 5 b4 5 one bild tlek «alle sw estae 638 5-6 ' 

Hogs— 

FALMIVICES OD SDECIIC GEOR. 13 oy {2i5oa:siard Halsaastctacns sss see 629 30 ’ 

DEICON A RIROR ORS fain oig50) eo vinidn ea slat emus aaesaiownn seh sgaeeu ead 629 28 i 

. . : a ee 641 34 ’ 
prices pala proaucers, by States... ...2 2s. 2es Hota s et ees {ag 38 
pricés paid producers on specific dates: . -... 2... eae ace on $8 










prices: range at Chicago. 2.2 2.2200 5 te Aa ae 


Honey— 
comb— 


and extract, prices paid producers, by States. ........-...--- 







and extract, prices paid producers on specific dates. .......... 



































farm prices. on: Specific: dates... ccd4.s::.000 de ses esos emiatanlwaaenee we 629 30 
Hopperdozer- 
constriction and equipment... 225 soos. ss Se ac veeadeueteats 637 8-9 
NNO: BUBIURY DISHANODPORE 2.5 3-5 < encima was awco nsw iesionansierd 637 8-9 
Hops- | 
consumption and movement, 1906-1914. ..................------- 641 6 
TALTO PICES ON: BPOCHIG GAGOBL ss 2 6.0 2 0409 sam Eniersa smash GOSS 629 30 
Inices Nad producers. by States... - . 2.5. cnignsaseduwcesadeas 645 39 
prices paid producers on specific dates. ............-...-2--+2-05- {645 = 
prices Tange at New Yorki-. 22k sss 2h Pee ne, eee 645 44 i 
WlOtel ANG CHUAEERY, DY SERMOB: ois «<< cia/a'n'soie ip 01 Soc clus deve tiene ae eae 629 27 
REO, COMGINE CITOCUODE 0 ooa a oo. neis oe seo een nce tascad teen ghar 638 5-6 i 
Horses— i 
consumption of various feed crops per annum...........---.------- 629 8 
fanniprices on specific dated........:.... sssncvwes Iiaele. mnenee sed disk 629 30 ' 
PRICOR, DY SURE 5.0.5 cis qaicinis.o 5:5 = 5% opis eompctesiigete Some adbies ~e--- 629 28 
. . 641 34 
prices paid. producers, by: Stateds...:.cccc5 ise ciccccssdessseuseewes { 645 38 
prices paid producers on specific dates. .........-...-..-..-+----- 1645 ° 
Hotbed— 
MARIS  OUBCR ONS: 2. daa can bk roaw om sess dese caseyausees 647 8-9 
tomato, directions for: MAKINg. |. «5.15 <<<4 ance seaun adits vesiiataee ae 641 1-3 
House— 
centipede— 
bite, danger.and treatment... 16.0... 0 0 -casic sesmetanieniiendeas 627 4 
DEORE OY C. bi BEING. «scsi eciaead Ccewepeneeecasensee ee 627 1-4 
description snd food) habitan. «cscs. ssaisisins goivwetegoes oqrlgnces 627 2-4 
RINE 355 ass adie wane aSinin «0. a'din Seay ate Gg een tae 627 2 
GUPCRMUBOMON 5.505 misspae 0 5 60:4 se,<<'54een'a apiesi tele sarees Aw 627 + 
BHEO VOR G 6 oo ic «ie, S00 sions « «dace soin las Std ae Ras Hae aa 627 Sab 
occurrence, habits, and distribution. ..................-.----- 627 1-3 
poisonous nature, destruction of household insects, etc.......-- 627 34 
cleaning, management for extermination of carpet beetle.........-.. 626 3-4 
finch, usefulness to farmer, feeding habits...................-..--- 630 11-12 
rent— 
farm dwellings, estimates, and considerations...............-.- 635 16-17 
EE CORINA OF SARIN G5 io: canta ap asotisic carters ea waa al ake tone 635 2 
Beunhl —— 
articles, prices, and comparisons, 1899-1913.......... é9.s0iua ..--- 645 19-20 
insects, carpet beetle, or buffalo moth..............-<+sceses--eee- 626 14 
SBNBCUS NOUR CONUIDOUGS'. «5 s0)se cca nines sarin Gees Sioa een ee aes 627 1-4 
labor, farm, relation of cost to size of family. ................-.-.- 6354 To 
Howarp, L. O., bulletin on ‘‘The carpet beetle, or buffalo moth”...... 626 1-4 
Hungary— y 
Whony. cropec DOL? Oke: 3s soc eea tahoe tea teres 641 9 
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Hunting licenses, regulations for 1914, by States 
HusMANN, Guoree C., bulletin on ‘‘Manufacture and use of unfer- 
mented grape juice” 
Hydrocyanic-acid gas, use against household insects, note 


Ice cream, grape, recipe 
Icterus bullocki, feeding habits 
Icterus galbula, feeding habits 
TIdaho— 
apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value................ 
? ? , ? 


game laws for 1914 


peaches suitable to different sections, time of ripening 
Tiinois— 
apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value. .............-. 


game laws for 1914 


peaches suitable to different sections, time of ripening. ........... 
Indiana— 
apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value............-.- 


game laws for 1914 


peaches suitable to different sections, time of ripening 
Insects injurious to farmer, bird enemies 
International Institute of Agriculture— 
CHIMMOLU NE ADEE os ccna otis des dis. seein Siete al same ipo done 
report of yields of grain in northern hemisphere 
Towa— 
apple crop, percentage of different varieties 
farmer— 
living expenses furnished by farm, per family and per capita... 
living expenses, purchases per family and per capita 
food consumption by farmer, per family and per capita 35 7,8 
17, 31, 
game laws for 1914 628; 37, 41, 
47 


peaches suitable to different sections, time of ripening 633 
Irish potatoes. Sce Potatoes. 
Irridoprocne bicolor, note 630 
Irrigation, exercises for agricultural school . 638 
Italy— 

wheat crops, 1912-1914 641 

wheat production, 1912-1914 j 


Japan— 

rice production, 1914 

wheat crops, 1912-1914 
Jays, usefulness to farmer, objections, feeding habits 
Junco hyemalis, feeding habits 


Kafir corn— 

grain yield, and production, by States 

production, by States 
Kale, growing in home garden, directions, and varieties recommended.. 647 
Kalmbach, E. R.— 

article on the blue jay 

article on the crow 
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Farmers’ 


Kansas— Bulletin No. Page. 
apple crop, percentage of different varieties..........-.-.--.--.--- 641 18 
farmer— : : : 

living expenses furnished by farm, per family and per capita... 635 5 
living expenses, purchases per family and per capita. ........- 635 6 
food consumption by farmer, per family and per capita. ........--- 635 7,8 
17, 31, 

PAAR WETOP LOU 3. ose cae ees cansec onematdese een amnee ae Oneeaiey 2s 37, 41, 
47 

peaches suitable to different sections, time of ripening.........----- 633 6 

Kerosene— 
emulsion, formula, and preparation............-..----+--+-++-++++- 650 24-25 
sprays for San Jose scale, preparation and application.........---.- 650 23-26 

Kentucky— ; ae 
apple crop, percentage of different varieties.........-.--.---+-+--- 641 18 

17, 31, 

PURO NRWRAOF NG IAS U2 con owimawctine sede dane eesedaxiises core aces ast 37, 41, 
47 

_ peaches suitable to different sections, time of ripening.....-....---- 633 6 

Kingbird, enemy of hawks, note. ....-.....-.--------+---s-e-eeeeeeee 630 24 

Kingbirds, usefulness to farmer, feeding habits........--..-.-.--------- 630 23-24 

Knots, directions for making various kinds for use in farm work. ...-...- 638 2-5 

Kohl-rabi, growing in home garden, directions, and variety recom- 

THODOQUE: 3 2s civpnp.c'e epaaneog > keke eee ewes Seles Measaocmous Avs 647 17 

Labor— 

COME Dar CANINA OD IMM. 30s 5654 stew wens gerlagae as padauede aaemeae 635 2 

farm household, cost, relation to size of family..........-.....----- 6354 a 
Laboratory exercises in farm mechanics for agricultural high schools, 

bulletin by Daniels Scoates...........-.-------e2 ee eee eee eee neces 638 1-26 

hadyosrae, onemics to San Jose scale... 5... <2 200. 0s0<0 cies cewccsceacvs 650 11-12 

Lambs— | 
farm prices on specific dates. ...........--------- 2-2 e eee e eee ee es 629 30 
prices paid producers— 

PyiCTaes: Tar BDOCIIC COLDK, . <o's6 vc caecnicasiacccgenseeeeeeueee 641 38 
‘ 641 34 

FP RIGIGH: feo cone cca case es bap secab ast npeudeepeneenmanae ee hae : 
by alee 1645 38 
GD BODCING ALORS 66 a= oss sea nasi a asda eam mses dq ase ae el ae 645 3 


Laws, game— 
for 1914: A summary of the provisions relating to seasons, export, 


eole: Limite -and TiCGNROG: .,..« 2 x/s< 0:5 16g Raw dul cain sles dese e «ole 
See also Game laws. . 
Legislation, game, for 1914, special features, tendency, etc.......--.-- 628 2-13 
Lemons, crop conditions on specific dates...........-------+--+-------- 629 12 
Lettuce, growing in home garden, directions, and varieties recom- 

WARMER yc 28 aa. I IA Mo ac io a pen eg nied ae Sect Si ne Volo wa Sie mR ora 647 17 
Leveler, use in peach orchard, description........-..-.---.-------+--- 631 20,21 
Library, agricultural schools, suggestions.............-.--s2cceeeecees 638 25 
tae bees, nroduction, by Stated. -- <<< o<4.0< 406k essen a ddaotpay 629 26 
Limes, crop conditions on specific dates................---------2-+-+- 629 12 
Lime-sulphur— 

concentrates— 
AHEEIORY WOU. cas bow orate dans stevodnevcaaoesetessese aa 650 20 
reparation, handling and storage.......-.-.---+-+-+++-++--+- 650 = 15-23 
self-boiled wash for spraying peach trees, formula...........----.-- 650 22 
washes— 
plant for cooking, tltistPation: 6.2.1.5 <2. se oes Sele cn ccewceees 650 18,19 
use against San i scale, preparation and application......... 650 15-23 
Live stock— 
consumption of feed crops, data for various animals and crops....... 629 8,9 
PAV VELRCS ON UCR oi i coescczemsceaniecaecssaccnasaess eee 629 28-29 
farmegeicos Gn specific Gates... sceceoreesectecseserdie tumaneed? 629 30 
prices paid producers— 
641 38 


averages for specific dates............---+. Js seo = Monee 
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Bulletin No. Page. 
Live-stock report for January 1, 1915, time of issuance and scope 1 
Locust, Rocky Mountain grasshopper, illustrations 3,4 
21, 32, 
Long Island, game laws for 1914 38, 42, 
50 

Louisiana— 
cotton production, cost per item 14 


. . . 2 9 
crops, acreage, yield, production, prices and value 4, 23, 
field crops imported, quantity and value of four products 


game laws for 1914 


peaches suitable, time of ripening 
sugar and cane yields, forecasts 


Machinery— 
farm, exercises for agricultural school 


grape juice manufacture, description. ...............-...--.20000- 644 


Maine— 
apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value................ 645 


PAM ARG SURGES 5.50 vik cdc aaWesnecs Vek scence cneseseorekee ules FS 


Malener pes erythrocephalus, feeding habits 
Manitoba— 


game laws for 1914 


game laws passed in 1914 
Marketing cotton— 

cooperative 

discussion 
Markets, cotton, foreign countries, shipments, etc 
Marzatrt, ©. L., bulletin on ‘‘The house centipede’’ 
Martin, feeding and nesting habits 
Maryland— 

apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value 


game laws for 1914 


game laws passed in 1914 

peaches suitable to different sections, time of ripening 
Massachusetts— 

apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value 


game laws for 1914 


game laws passed in 1914 

peaches suitable to different sections, time of ripening 
Mayetiola destructor. See Hessian fl y. 
McAtee, W. L., article on the nighthawk 
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McLarn, J. H., bulletin on ‘‘ Eradication of the cattle tick necessary for 






























priGtalierdairging? tots Jevicoodsit ass Ms abinsoed aul uci sam aus 639 14 
Meadowlarks, usefulness to farmer, feeding habits...................-.-. 630 14-15 
Meal, cottonseed. See Cottonseed meal. 

Meat— 
consumption per capita by farmers, amounts raised and bought, 10 
IEE aac no ianad gonsaasmaucswadeey nda veD dee sce pera 635 11,12 
consumption per eapitacon fariig usin: 0i os sce okie d se dete ie 635 2 
Meat animals— 
DRIRRR WONG eee cai os scien sace cjocvesaascacnaycaneenie va ads ceeecos 645 12 

See also Live stock. 

Mediterranean countries, citrus fruit prospects, 1914-1915.............. 629 12-14 
Melanoplus atlanis, destruction by poison bait, instance............-..-.. 637 10 
Melunoplus bwittatus, description, distribution, life history and habits... 637 3-4 
Melanoplus differenticlis, description, distribution, life, history, and 

TiGWIRB: cote os Se ety icin ewe aig Saw SEE ME TO cee EN ae oa ae tats 637 2,34 
Melanoplissorctua, iusteation...... ... 02220550. tastiest oe 0 ieee yak 637 3 
Melons, growing in home garden, directions and varieties recommended. 647 17-18 
Malosmzs meloma, foodie habits. «... <2... cece cs ccanecdcnswdsdee deed 630 9-10 
Merisus destructor, enemy of Hessian fly, note....................------ 640 16 
Michigan— 

apple crop, percentage of different varieties..................-.--- 641 17 

24, 25, 

crops, acreage, yield, production, prices, and value...............-- sl 27-32, 

34 

19, 31, 

PENG PACA TOO LOE oc os nb ew piceades wa cerava gant enaneroouens 628; 37,41, 

48 

a peaches suitable to different sections, time of ripening.............. 633 7 

ilk— 

consumption per capita by farmers, 10 States...................--- 635 11 

production of cows, effect of tick infestation................-....-- 638 1-2 
production of cows, effects of dipping and spraying for tick destruc- 

GUM arn caroictc anid oacad wae mesecamachrcoae cowaaesoeimddstees micneaae 639 2 
Millet, yield and production by States... .. 5... cccscccceccccccedees 629 24 
Minnesota— 

crops, acreage, yield, production, prices and value..............--- 6454 mee 4 
19, 32, 
gene Ise fOr OTS. os eocnc no adccaew aus sdesed pornos eens ereceaes os 37, 41, 
48 
Mississippi— 
field crops imported, quantity and value of four products........... 645 13 







Pama Thies Lor 10 Te osha ic oie wine incismnecwacmagale a necee x Siete 






gene: laws sneeed 10 1914... oo. sno 0 ds4c vewanc ewe sil urease 








Missouri— 
apple crop, percentage of different varieties................-...--- 641 17 
19, 32, 
ENG BUI LOE FOE ano cnrsaie re neg aeucanererudeeasumemaantee neees 2s 38, 42, 
49 
a suitable to different sections, time of ripening.............. 633 7 
, Mold fungi, resistance to heat, note.............0.0.ceecscccrccscccece 644 3 
Montana— i 
24-30, 
crop3, acreage, yield, production, prices and value................. 645; 32, 34, 
35 
19, 32, 
game laws [6 D014. ois so il ence pasa eREU EN a 628; 38, 42, 
49 
Mulching blackberries, advantages................22-sccceececcccccees 643 8 
Murray, Nat C.— 
article on ‘‘ Disposition of feed crops” ................----.-.- 5 3d O20 8-9 





article on ‘‘The cost of producing cotton”’................---------- 641 12-14 








30 FARMERS’ BULLETINS 626-650. 


Farmers’ 
Murray, Nat C.—Continued. Bulletin No. Page. 
article on “The wheat crop of 1913-1914” 4-5 
estimates on agricultural products shipped into cotton States 45 12-13 
statement on ‘‘Food production and requirements of various coun- 
20-22 


tries” 
statements and statistics on ‘‘The purchasing power of farmers” 545 19-23 
Muscadine grapes, value for grape juice, quality of products j 
Museums, carpet-beetle pest, note 
Muskmelons, growing in home garden, directions and varieties recom- 
mended 
Must— 
grape, analysis of product of concord and California vinifera varieties. 644 
grape, use of term 34 
Sce also Grape juice. 
Mustard, growing in home garden, directions and varieties recommended. 647 


647 


Nebraska— 
apple crop, percentage of different varieties 


game laws for 1914 


peaches suitable to different sections, time of ripening 
Netherlands, wheat crops, 1912-1914 


Nevada ,crops, acreage, yield, production, prices and value 


New Brunswick, game laws for 1914 


New Hampshire— 
apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value 


game laws for 1914 


peaches suitable to different sections, time of ripening. ...-....-... 


New Jersey— 
apple crop, percentage of different varieties 


crops, acreage, yield, production, prices, and value 


game laws for 1914 


game laws passed in 1914. 
peaches suitable to different sections, time of ripening 


New Mexico— 
crops, acreage, yield, production, prices, and value 


game laws for 1914 


peaches suitable to different sections, time of ripening. . . 

New York— 
apple crop, percentage of different varieties....................--. 641 
coal and wood used per farm family, practices, remarks je 


crops, acreage, yield, production, prices, and value 


farmer, living expenses furnished by farm, per family and per capita. 635 
farmer, living expenses, purchases per family, and per capita } 
food consumption by farmer, per family, and per capita 


game laws for 1914 








3k 










Farmers’ 
New York—-Continued. Bulletin No. Page. 

game Jaws, passed. in 1084: oc . sx capwiegu-saqans ein diee ee seaensce 628 6 
peaches suitable to different sections, time of ripening. ........... 633 8 








Namioundiand, camo lawe for 1914 .. 63. iic <3. s<0ccsincsescceyyeesssaus 628; 39, 43, 









Nighthawk, usefulness to farmer, feeding habits. ..............-...-.- 630 24-25 
North Carolina— 
apple crop, percentage of different varieties...................-.-- 641 18 
COtLOn: PROGUGHON, (COME DER IEMs, 5 ..035,-:6)/050'dn,-:0:00,00', 0,000 blseagss 641 14 
9 
crops, acreage, yield, production, prices; and value. ..........-.--. 645) 27, 28, 






farmer, living expenses furnished by farm, per family, and per capita. 635 










farmer, living expenses, purchases per family, and per capita... . . 635 6 
field crops imported, quantity, and value of four products. ........ 645 13 
food consumption by farmer, per family, and per capita. ........-.- 635 7; 8 







game law 108 LDA... oneaenss cayncadidae seins Kec Se wTdew be ae aes os 38, 42, 






baches: suitable; time of Mpetiitie: ; ..< ....5cesse sec. sk a ee dee 633 "8 
Dakota— 





Nort 






gamoylawe for [O14 oso sin'tpa sie na skndenssn ec dadawa da asd eee 





game preserve at Sullys Hill National Park, ye, Seon was 
Northwest Territories, game laws for 1914..............-.-----22--000- 






Nova Scotian; enmoe laws for 1914... «<0 cc0 cacaxesseeadidteadskewesss 


Naireery, DOMED. SILO. dy2.0.3 serepewrecienniamind dacs Lune BleMas seed Aasee pHeiee 
S Y> ’ 

Nuts— 
yon 8 producers, averages for specific dates. ...........--.-! 












See also under name ei scl product. 

















Oats— 
acreage, production, and fart vale... .. 2... ccc eetese 645 4 
acreage, yield, production, and value, 1899-1914. ................- 645 22 
acreage, yield, production, prices, and value, by States............ 645 28 
FAP) PEICOR GH: SPECIIC CRON i isco cee cee coe cacassdee acces hes 645 23 
prices paid producers; by Slates. «a. <asiew. sajscinswiaisas «dacs ses 641 33 
prices paid producers on specific dates. ....... siatshal aia gine aka Sable { ca i 
629 30 
pricey, tango at-market conten... 25.2223... .is 2. ceencsauemeces ea 39 
645 44 
production ip loading five Stated)... PP 2 ee co et se wccees 645 5 
shipped into cotton States, quantity and — Gy Statet.s...- 52 645 13 
weight to measured bushel, by States. ie anes Oe aw ear ak ane 29 
yield, production, and prices, 1913, Oe FER REM 629 3 
yield, production, quality, and price, by Sete .63s4. cell 629 21 
yield, production, quality, and prices. ...................-------- 641 2 
Ohio— 

apple crop, percentage of different varieties....................--- 641 17 
crops, acreage, yield, production, prices, and value............... 6454 phe 

farmer, living expenses furnished by farm, per family, and per 
COPING 335 ods t peta sbielnie seca s ae ests as uldscet sac eeh Ones DOE ae 635 5 
farmer, living expenses, purchases per family, and per capita....... 635 6 
food consumption by farmer, per family, and per capita. .........- 635 7, nS 






game lawa dor. 4094s 0c) oc clues erect APU AVM 










game laws passed in 1914... ELE, ee eT retaens 
peaches suitable to different sections, time of ripening............ 633 8 
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Oklahoma— Bulletin No. Page. 
apple crop, percentage of different varieties 
cotton production, cost per item: 02.25 ee ees 641 


game laws for 1914 38, 42, 
50 
peaches suitable, time of ripening................-.-.-.-..2----- 633 8 
Okra, growing in home garden, directions and varieties recommended. . 647 18 
Olives, crop conditions on specific dates... ...........-..----- eee eee 629 12 
633 11-13 

Onions— 
acreage, yield, and production, by States, of surplus production.... 645 10 
629 30 
growing in home garden, directions and varieties recommended..... 647 18-19 
prices paid praducers, by States... ...........ssecesccccecccnees { in 
prices paid producers on specific dates. ..............---.-..----- 1645 a 


prodnction-and. prices. by States. .:.:.:./:.:.:0i!\n:se'sio'sise'e'ee's oe ees oe 629 26 
Ontario— 


27, 34, 
Gamnmawe for 1914.16 ests So irriecids ee te PSS Rie teats os 39, 43, 
54 


game laws passed in 1914 628 7 
{629 12 


Oranges, crop conditions in Florida and California on specific dates... {64 6 


649 10 
Orchard, peach— 
interplanted crops, choice and management. .............--.--.-- 632 18-19 
tillage, advantages, suggestions, and practices................-.-- 631 17-21 
See also Peach orchard. 
Orchards— 
cover crops, quantity of seed per acre, management........-..... 631 21-23 
DERE ORION oc wan in «sb ERG F ong ace bem cana actus <taat 648 14-15 
Oregon— 
641 18 


-{ 24-30, 

645{ 2430, 

7") 92,94 

292 39 

22; 82; 

game laws for 1914 38, 42, 

50 

eaches suitable to different sections, time of ripening............ 63: 8 

Orioles, usefulness to farmers, feeding and nesting habits............. 6: 3-14 
Oyster plant, growing in home garden, directions and varieties recom- 

mended 


Pacific coast jays, feeding habits, damage to orchard fruits............ 630 
Patmer, T.S., W. F. Bancrort, and Frank L. Earnsnaw, bulletin on 
‘‘Game laws for 1914: A summary of the provisions relating to seasons, 
export, sale, limits, and licenses”’ 628 
Parsley, growing in home garden, directions and varieties recommended 647 
Parsnips— 
growing in home garden, directions and varieties recommended..... 647 
preparation for table, note 647 
Figeeer COVAMNCUE, DOB 05 55h 55%. 0 UA ess eS2E NOIRE. SSUES ik 630 
Pasteurization, grape juice, heat requirements, note ) 
Pasteurizer, grape juice, description 
Pasture, treating with poison bait for grasshoppers, safety to cattle, in- 
RR aa ecg nd dn oater » Hine nivis Alea weather a SSSR bik WOE RR ES 637 





Peach— 








Peaches 


Peanuts— 


Chinese cling group, varieties, value and distribution. ......... --- 633 
growing— 
antiquity and introduction into America...........-...-+--+-- 631 
distribution and statistics by States............--...---.+----- 631 
Missouri experiment station, managment of trees to prevent 
freezing PS SMe aa oe Wawn es eu Msedecas Face sesdeseean eats 632 
soil requirements 631 
temperature, considerations 631 
thinning fruit, managment Oil GAVGINGRONK 2... 5.025. ssoxadases 632 
‘Honey group,”’ varieties and region suitable.....................- 633 
orchard— 
control of insect pests and fungous diseases, suggestions........ 632 
establishment, selection and planting of trees, etc..........--.- 631 
Ipeation and’ site; Considerations. . 22. 5. ..6..5 ccc cscs c cus ceees 63 
orchards -- 
elevation and slope, considerations. .............----.---++--- 63 
SUM TRUCE, TROTINONAREO. 6.5.05 orso.c nit dsidin a drained Hala: leisin en Rint 631 
USDIOS TORUISOIES bono odsie pb abies (peste dt. as snied donors 631 
peen-to race, introduction, varieties, region suitable.............-.- 633 
Persian race, introduction, varieties and distribution. ...........-- 633 
BODEN. UMMC SPIRCUIO ONE io osi5. cs wie rere cies apis naeawaining Nastamaees 631] 
South-China race— 
Yanicoties and Trepion sullables «...2¢ 5/02 sos; <0siewh wuss ssscente len 633 
varieties, growth habits, ete. ; fh e'taia oR uisre aola'g Ue Hols bea 
Spanish race, varieties and region SEN cicik cence ocean 633 
trees- 
injury by San Jose scale, treatment. ie iiivatRe scrapie Ge 
injury from San Jose scale, appearance e and ‘damage iecat abcwsthic 650 
interplanting in apple orchard, remarks............-..-..----- 632 
murmery stock; requivemontes : 2.05 sac) scusies-wsticasspiwdsens OY 
PFOpAQation.....-..-- eee eee e cece cece eee eee eeeeeees 631 
protection from cold and heat, practices. .............-.-+---- 632 
pruning, mothods and reavltes:. 2.12 60:5 sw asias oats eemd ease 632 
ronewal of tops; managMewts. 62% 5:5 3 sisin sient edid cee seem eecsas 632 
selection. planting, preparation of land, etc............-..---- 631 
spraying for San Jose scale, washes, etc.......-....-.----.0--- 650 
suseoptiniicy to freeres, CAUSOR..... <<< 5.<0 <5 oa aEseeeee ses x 632 
WGN WOT, oes ik oo ste Petes 8S Roe an apieaa Dd 632 
varieties, selection for planting, considerations............--...-.-- 683 
classification, ‘‘Onderdonk system’’.... eT ee eT ee 
consumption per capita by farmers, 10 States. Si5ielt cs ears reo 635 
farm prices on specitic NE 85 fae Cea Oe BEC eR avr wed ate 629 
growing 
pruning, renewal of tops, thinning, interplanted crops, and 
special practices, bulletin by H. P. Gould.................-. 632 
sites, propagation, planting, and maintenance of soil fertility, 
SIRE EG BE. E-HOME ew edeweric ce aie nde slog ceswatse eee 631 
varieties and classification, bulletin by H. P. Gould............ 633 
hardiest varieties in wood and in bud...........-........-+-+-+-++- 633 
prices paid producers— , 
averages for spociite dates. 65:20. 6 5.6%. Hesryaic' > oprote wstdcwiok +iabrets 641 
DyBtaleg. ws 2. oe sss cae 0s caltadah s waiew side oad ates aay tier 641 
ripening order, of different varieties in various States.............-- 633 
CONE WANN ois 50:0 s.n:s:n.s,0in)n. a's: ASS a kOe aE la aes wees 633 
varieties for various States, order of ripening, etc..............--.-- 633 
crop condition on specific dates, by States..................------- 629 
farm prices on specific dates. ..........-......--. ps sesewnasoweees 629 
prices paid producers 
arage for specific dates... <6 25... 65.6 ana enin al dees Bees 64] 
PEPE naw cas ahansncese sue leesde seems SiMe Aa eae 645 
ND MOCCINC CMU os 5 inn 52 5 Soin dso.de ese inicdes Yelena c ees 645 


yield, production, quality, and prices, by States. ..........-...... 641 
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Farmers’ 
Pears— Bulletin No. Page. 
crop conditions on specific dates ( 12, 25 
farm prices on specific dates 3 
prices paid producers— 


averages for specific dates... ......5/22.5 20.822 641 38 
3 641 35 
by States {on 39 


on specific dates. ..... Rg Pdyerts by vile et ee 645 43 
641 30 
Peas— 

Canadian, crop condition on specific dates, by States 629 24 
growing in home garden, directions and varieties recommended 647 20 

Pecans, prices paid producers— 
averages sor-specine Gates. 225200: AGRE Ie SS 641 38 

2 


: 641 
7§$ > 6 
NS PRE MIR MI eters 3 rar tais oinraie sepals ais a 5) false FE sie Naa SOs aa Rae 605 


CUBPOMNO MAES Si Fae cs aba, LSI RS 645 
Pennsylvania— 
apple crop, percentage of different varieties...................---. 641 


crops, acreage, yield, production, prices, and value 6454 


farmer— 
living expenses furnished by farm, per family and per capita . 635 
living expenses, purchases per family and per capita 635 
food consumption by farmer, per family and per capita............. 635 7.8 
99 


game laws for 1914 os] 33, 38. 


peaches suitable to different sections, time of ripening 633 
Peppers, growing in home garden, directions and varieties recommended. 647 
Petrochelidon lunifrons, feeding and nesting habits 630 
Petroleum— 

crude, washes for San Jose scale, preparation 650 

sprays for San Jose scale, preparation and application 650 
Phoebe, usefulness to farmer, feeding and nesting habits................ 630 
Pipilo Eruthrophalmus, feeding and nesting habits...................-- 630 
Planesticus migratorius, spp., feeding habits, usefulness, etc 630 
Planting table for gardeners 647 
Plants, root-knot disease, appearance, effect, etc...............2..--..- 648 
Platygaster herrickti, enemy of Hessian fly, note 640 
Poison baits for grasshoppers, formulas and use 637 
Polygnotus hiemalis, enemy of Hessian fly, description and value 640 
Polygnotus minutus, enemy of Hessian fly, note 640 
Pop corn— 

MICOS PRIA THIOGUCOIS, Dy URES... <5 55 cai sci sss ecseccs seeks seces 645 

prices paid producers on specific dates.............---.-----+++-++- 645 
Pork, consumption per capita on farm 635 
Portugal, citrus fruit prospects, 1914-1915...............--22-....200-- 629 
Potatoes— 

acreage, 1914 629 

acreage, production and farm value 645 

acreage, yield, production and value, 1899-1914 645 

acreage, yield, production, prices, and value, by States 645 

consumption per capita by tarmers, 10 States...............-....--. 685 

crop condition— 

and prices on specific dates, by States 629 
on specific dates, comparisons E 629 

PARE ICON ON BODRUIC COLOR oasis nia ss oases babaien'eina sso 645 

growing in home garden, directions and varieties reeommended.... 647 

prices paid producers— 

gvoraios forepecinc datesse)s 5286.2 se. oceans eben eG a 641 
on specific dates 645 

production in leading five States. .....5......5.50..0csee eee stews 645 

root-knot disease, effect 

sweet. See Sweet potatoes. 

yield, production, and prices, 1913, 1914 

yield production, quality and prices 
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Poultry— 






and eggs, consumption per capita on farm............-.+-+-+-+--+- 635 
consumption— 

Or Varigus feed: crope' per aint 70.) . fi o80 0 a es 629 

4 per canis Dy farmote, 10 States’. o 2. 6: 0.5. Se 635 

prices pes proaucers, by States: «2.62065. cee asc cave ores encees 645 

prices paid producers on specific dates................--.--+--+--+- 645 






Prairie hay— 





641 





Decccesre sre csecrercecersccceseceseces 






yrices paid producers on specific dates..............-.-----+----+-- 











President, proclamation for protection of migratory birds, text. ........ 628 
Prices— 
agricultural products, range at market centers...........-.-------- 645 
apples, on 15th of each month, 1910-1914..................0...02262- 645 
CODE Nees BWEA st ere has sce canc tie pene enter latar es aaa 641 
farm products— 
yi naan ses LOM: ane Tas Res AE a ae Ee 645 
Gr apecine dates: De Stiless 2. 23 i.5oesc sc5 ss 0305..52005504082% 629 
trend Ca 
Bie shan cae oo earn Shin Raat oiarsl ds HA at wee ae eal eee re NaS 645 
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